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QSAR TOOLBOX

Background

* This is a step-by-step presentation designed to take the Toolbox user
through the workflow of a data gap filling exercise and assessing of the
outcome whether the read-across prediction is scientifically acceptable or
not;

* The read-across prediction will be justified by fulfilling all information
requirements according to the Read Across Assessment Framework
(RAAF).
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QSAR TOOLBOX

Keywords

TARGET CHEMICAL - chemical of interest.
MODULE - a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling).

WORKFLOW - the use, in combination, of the different modules (e.g. prediction workflow: from input to
report).

PROFILER - algorithm (rule set) for the identification of specific features of the chemicals. Several types of
profilers are available, such as structural (e.g. Organic functional groups), mechanistic (e.g. Protein binding by
OECD) and endpoint-specific (e.g. in vitro in vitro mutagenicity (Ames test) alerts by ISS) profilers.

ALERT - the profilers consist of sets of rules or alerts. Each of the rules consists of a set of queries. The
queries could be related to the chemical structure, physicochemical properties, experimental data, comparison
with the target or list with substances and external queries from other predefined profilers (reference queries).

CATEGORY - “group” of substances sharing same characteristics (e.g. the same functional groups or mode of
action). In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according
to the selected profilers.

ENDPOINT TREE - Endpoints are structured in a branched scheme, from a broader level (Phys-Chem
properties, Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one
(e.g. EC3 in LLNA test under Human health hazard-Skin sensitization).

DATA MATRIX - Table reporting the chemical(s) and data (experimental results, profilers outcomes,
predictions). Each chemical is in a different column and each data in a different row.
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities of the
Toolbox:

Define target endpoint;

Relevancy of profiles and data availability;

Calculation of alert performance (AP) accounting for metabolism;
Searching of analogues accounting for metabolism;

Category consistency check;

Selection of RAAF scenario;

Filling in the report sections related to each read-across assessment
element.
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QSAR TOOLBOX

Specific Aims

* To familiarize the user with the Read Across Assessment Framework
(RAAF) and more specifically with Scenario 6;

®* To introduce to the user the read-across assessment elements;
* To introduce to the user the report basket;

* To provide sufficient information allowing a scientific assessment of the
outcome;

* To explain to the Toolbox user the rationale behind each step of the
exercise.
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Overview

« RAAF has been developed by ECHA as internal tool providing a
framework for a consistent and structured assessment of grouping and
read-across approaches under REACH.

« The outcome of the assessment is a conclusion on whether the read-
across is scientifically acceptable or not

« The RAAF defines different scenarios for different read-across
approaches

« Each scenario is associated with particular aspects (assessment
elements, AEs) that are deemed crucial to the assessment

« Total six scenarios are available: two for analogue approach and four
for category approach
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)

Criteria for the different RAAF scenarios

SCENARIO APPROACH

READ-ACROSS HYPOTHESIS
BASED ON

QUANTITATIVEVARIATIONS

Property of the target substance predicted to
io)transformation to common e quantitatively equal to those of the source
. Analogue Bio)transf tion t be quantitatively equal to th fth
g compound(s) substance or prediction based on aworst-case
approach.
Properties of the target substance predicted
> Analosue Different compounds have to be quantitatively equal to those of the
g gualitatively similar properties source substance or prediction based on a
worst-case approach.
{Bio]transformation to common Wariations in the properties observed among
3 Category compound(s) source substances. Prediction basedon a
P regular pattern or on aworst-case approach.
. Variations in the properties observed among
4 Category Dﬁ:?{:&i;:m;ﬁﬁﬁgfﬁ ?:v;rties source substances. Prediction based ocn a
9 Y prop regular pattern or on aworst-case approach.
{Bio]transformation to common Mo relevant variations in properties observed
5 Category d(s) among source substances and the same
compoundis strength predicted for the target substance.
Different compounds have Mo relevant variations in properties observed
& Category ualitativel s?m[lar roperties among scurce substances and the same
a Y prop strength predicted for the target substance

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf
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QSAR TOOLBOX

Read Across Assessment Framework (RAAF)
Selection of RAAF scenario

1. Distinguish whether analogue or category approach is decided based on number (N) of
analogues*:
a) N of analogues < 3 is Analogue approach (scenario 1-2)
b) N of analogues > 3 is Category approach (scenario 3-6)
2. To identify the basis of the read across hypothesis
a) (Bio)transformation to common compound(s) - the read-across hypothesis is that
different substances give rise to (the same) common compounds to which the organism
is exposed
b) Different compounds have the same type of effect(s) - the read-across hypothesis is
that the organism is not exposed to common compounds but rather, as a result of
similarity, that different compounds have similar (eco)toxicological and fate properties.
These compounds may be the source and target substances themselves or one or
more of their (bio)transformation products.
3. For a category approach (scenario 3-6) there is a need to take further account whether or not
quantitative variations in the properties are observed among the category members:
a) There is quantitative variation in the (eco) toxicity when it is more than 1 log units**
(scenario 3 and 4)
b) Quantitative variation is not expected in the (eco) toxicity when it is less or equal to 1
log unit (scenario 5-6)

* The threshold for number of analogues which distinguishes analogue from category approach is proposed by LMC
**The quantitative variation in the (eco)toxicity of 1 log unit is proposed by LMC due to empirically observations.
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QSAR TOOLBOX

The Exercise

* In this exercise we will predict a Chromosomal aberration (CA) of 3,5-
Dichlorophenol [CAS# 591-35-5], which will be the “target” chemical.

* We will preliminary define the target endpoint;

* The category will be defined by DNA binding mechanism accounting for
in vitro rat liver metabolism;

* The read-across approach will be used for the prediction. The read-
across will be based on category approach expressed as common
underlying mechanism for metabolites of source and target substances;

®* Read-across assessment elements will be included to the report

* Examples for the possible content of each of AEs will be provided
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QSAR TOOLBOX

Workflow

The Toolbox has six modules which are used in a
sequential workflow:

o Input

o Profiling

o Data

o Category Definition
o Data Gap Filling

o Report
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QSAR TOOLBOX

Input
Overview

* This module provides the user with several means of entering the
chemical of interest or the target chemical.

* Since all subsequent functions are based on chemical structure, the

goal here is to make sure the molecular structure assigned to the
target chemical is the correct one.
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QSAR TOOLBOX

Input
Input target chemical by CAS# -

r|-| rI‘l mmn
QSAR TOOD So100 @a

Document Single Chemical Chemical List Search Target Endpoint The OECD QSAR TCC Ibox

B & XS mm- § 4. = 2= E- H v O

F Input » Profiling ¥ Category definition ¥ Data Gap Filling » Report

WE Open LA\# Name  Structure Composition  Select ChemlDs Database Inventory ; Substructure (SMARTS)  Query Define Developed by LMC, Bulgari

D

& Document 1 4
2] Search b

591355 - [ ok [ cance
| Select Al |[ Unselect Al || Invert Selection | Selected 1 of 1

CAS 591-35-5
SMILES Oclec(Chee(Chel
CS Relation High

Substance  Mono constituent

Composition
Name "3,5-dichlorophenol:dichlorophenol,

Sources

DSSTOX
(H DR

1. Go to Input module;

2. Click CAS#;

3. Enter the CAS# 591-35-5 in the blank field;
4. Click Search;

5. When the structure appears click OK.
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QSAR TOOLBOX

Input
Define target endpoint

Defining of the endpoint allows entering the endpoint of interest e.g.
Chromosome aberration, EC3, LC50 etc., along with specific metadata
information. Based on the metadata, different relevancy scores for profiles
could be provided for same endpoint.

Calculation of alert performance (AP) is only possible if the target endpoint
is preliminary selected.

X6 6ew

QSAR TOOLBOX Pe
»E

F Input ¥ Frofiling ¥ Category definition » Data Gap Filling

Document Single Chemical Chemical List Target Endpoint The OECD QSAR Toolbox

. 4 for Grouping Chemicals
) L = o= = ping
‘ % x hlﬁ] \E E . .‘ 3 i i. i E - "IJ @ into Categories

New Open Close Save CAS# Mame  Structure Composition Select ChemlDs Database Inventory List Substructure (SMARTS)  Query Define Developed by LMC, Bulgaria
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QSAR TOOLBOX

Input
Define target endpoint

01010
QSAR TOOLBOX S0

» Input » Profiing » Data » Category definition P Data Gap Filling
Document Single Chemical Chemical List
B & X & = v & 6. B E E :
= @ o . ¥ & - & = .

New Open Close Save CAS# Name  Structure Composition  Select ChemIDs Database Inventory List Substructure (Sl

1) QSAR Toolbox 4.4.1 [Document 2]

° Documents l '| Select endpoint *
- = Select endpoint X
&% Document 2
# [C: 1;Md: 0;P: 0] CAS: 591355 4 Human Health Hazards
Filter: | [ close | Genetic Toxicity

' Physical Chemical Properties

' Environmental Fate and Transport

I Ecotoxicological Infermation

4 Human Health Hazards

Acute Toxicity

ADME

Bioaccumulation

Carcinogenicity

Developmental Toxicity f Teratogenicity

Immunolux\city‘ Type of method N |in Vitro = { 4
Irritation / Corrosion S R "
Neurotoricity Test type R | in Vitro Mammalian... ]
Phatoinduced toxicity Test arganisms (species) N | Chinese hamster & ]
Repeated Dose Toxicity
Sensitisation Metabolic activation N | witnse || selection of additional
ToxCast Strai I . ] metadata fields:
Toxicity to Reproduction rain
I Toxicokinetics, Metabalism and Distribution Endpoint N | Chromosome aberrat., ~ ]
v
|

3 Up Down
Clear Remove

Click on Define (1); Expand Human health hazards and select Genetic Toxicity (2) and click Next (3). Select
Endpoint: Chromosomal aberration, Metabolic activation: With S9, Test organism(species): Chinese hamster, Test
type: In Vitro Mammalian Chromosome aberration test, Type of method: In Vitro (4). Finally click on Finish (5).
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QSAR TOOLBOX

Input
Define target endpoint

Once the endpoint is defined along with its metadata, they appear in the endpoint
tree and the corresponding row of the data matrix is yellow highlighted.

—
0
QSAR TOOLBOX @ 10100
» Category definition P Data Gap Filling » Report
Document Single Chemical Chemical List Search Target Endpoint
3 ™ L) B -, - —
— 4 » B = {
B8 XE mm-s § & E=E H ¢ 0O

New Open Close Save CAS# Name  Structure Composition  Select emiDs abase Inventory List Substructure (SMARTS)  Query Define

° Documents Filter endpoint tree...

& Document 2
# [C: 1;Md: 0:P: 0] CAS: 591355

Structure

5 Stscture nfo I
[] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport

[#] Ecotoxicological Information

(=] Human Health Hazards

—— Acute Toxicity
%] ADME

—— Bioaccumulation

— Carcinogenicity

Chromosome aberration

— Irritation / Corrosion
— Meuratoxicity

— Photoinduced toxicity
— Repeated Dose Toxicity

— Sensitisation AW SWAOP
+— ToxCast J
+— Toxicity to Reproduction AOP ,
5] Toxicokineti ism and Distributi
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QSAR TOOLBOX

Profiling
Overview

* "“Profiling” refers to the electronic process of retrieving relevant information on the target
compound, other than environmental fate, ecotoxicity and toxicity data, which are stored in the
Toolbox database;

* "Profiling” module contains all the knowledge in the system coded in profiling schemes
(profilers);

* "“Profilers” are a collection of empirical and mechanism knowledge (expertly derived) which
could be used to analyse the structural properties of chemicals;

* The “profilers” identify the affiliation of the target chemical(s) to preliminary defined categories
(functional groups/alerts);

* The "“Profiling” module contains also observed and simulated metabolisms/transformations,
which could be used in combination with the profiling schemes;

* The outcome of the profiling determines the most appropriate way to search for analogues, but
they are also useful for preliminary screening or prioritization of substances;

* The “profilers” are not (Q)SARs, i.e. they are not prediction models themselves;

* Based on the “profilers’ relevancy” (determined by the defined target endpoint), the most
suitable once are getting colour highlighted.
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QSAR TOOLBOX

QSPR_TNOLBOX

Profy Custom profile

k3 % A

Apply View New Delete

° Documents

Profiling
Profiling the target chemical

oy

P Category definition

Filter endpoint tree...

Y |1 [target]

=

P Report

%% Document 2

# [C: 1;Md: O;P: O] CAS: 591355

Structure

[#] Structure info

Profiling methods

Suitable
DNA alerts for AMES, CA and MNT by OASIS
MA binding by DASIS
Protein binding alerts for Chromosomal aberration by
H Plausible
B AYUGLIL LURILILY CldsSila LoD Uy O
emical elements
M DNA binding by OECD
M Groups of elements
M in vitro mutagenicity (Ames test) alerts by ISS
M in vivo mutagenicity (Micronucleus) alerts by 1SS
Lipinski Rule Oasis

Suitable
Rat liver 59 metabolism simulator

M Hydrolysis simulator (neutral)

M Observed Mammalian metabolism

M Observed Rat Liver 59 metabolism
M Unclassified

[#] Parameters
[#] Physical Chemical Properties

ronmental Fate and Transport

2 oxicological Information

an Health Hazards
____Acute Toxicity
—{] ADME

— Bioaccumulation

— Carcinogenicity
D tal Toxicity / T icity
-] Genetic Toxicity

in Vitro

=l in Vitro Mammalian Chromosome Ab...
1=l Chinese hamster

(=] With 59
Chromosome aberration
— Immunotoxicity
— lrritation / Corrosion
— Neurotoxicity
—— Photoinduced toxicity
— Repeated Dose Toxicity
— Sensitisation
— ToxCast

Toxicokinetics, Metabolism and Distribution

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

AW SWAOP

— Toxicity to Reproduction AOP |

April, 2020

ool

The OECD QSAR Toolbox

ing Chemicals

Developed by LMC, Bulgaria

Move to Profiling module;

Tick the checkboxes of all
suitable profiles and simulator
(green highlighted);

Click Apply.
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QSAR TOOLBOX

Profiling
Profiling results

1) No DNA and Protein binding alerts for chromosomal aberration are
identified in the target structure as a parent;

2) 3 metabolites are produced as a result of Rat liver S9 metabolism
simulator;

3) General mechanistic DNA binding alerts are identified in the
metabolites produced by the Rat liver S9 metabolism simulator.

See on the next slide
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QSAR TOOLBOX

Profiling
Profiling the target chemical

T =y Xe6ed
QSAR TOOLBOX @ 1‘1‘1 100 I% (=
=&

Profiling Custom profile The OECD QSAR Toolbox

for Grouping Chemicals
=

New Delete

» Category definition P Data Gap Filling

Developed by LMC, Bulgaria
Y 1 ltarget] A

Filter endpoint tree...

Documents

P: 0] CAS: 591355

Structure

Irritation / Corrosion

Neurotoxicity A

° Profiling methods Photoinduced toxicity g
Options « 3 Selected Repeated Dose Toxicity i
f Select All Unselect All Invert Sensitisation AW SWACP
Suitable ToxCast J
DNA alerts for AMES, CA and MNT by OASIS Toxicity to Reproduction ACP

DNA binding by OASIS

Protein binding alerts for Chromosomal aberration by (
M Plausible o Profiling

M Aquatic toxicity classification by ECOSAR =] General Mechanistic

Chemical elements DNA binding by OASIS No alert found
M DNA binding by OECD
M Groups of elements
M in vitro mutagenicity (Ames test) alerts by 1S5 DNA alerts for AMES, CA and MNT by...  No alert found

M in vivo mutagenicity (Micronudleus) alerts by 1SS Protein alerts for Chi Ne alert found
-] Metabolism/Transformation
‘: Rat liver 59 metabolism simulator

Toxicokinetics, Metabolism and Distribution

=] Endpoint Specific

! DECD HI:\Tl'_GIerl’I'Gl CaEe_gories 3 metabalite(s)

TxAN2
° EE e T Tt 1x AN2 >> Michael-type addition, quinoid structures
Options 4 1 Selected 1x AN2 >> Michael-type addition, quinoid structures »> Qu..] 3
f Select All Unselect All Invert 1 x Non-covalent interaction
Suitable -~ 1 x Non-covalent interaction > > DNA intercalation A
Rat liver 59 metabolism simulator DNA binding by OASIS 1 x Non-covalent interaction » > DNA intercalation > > Quino...
M Plausible 1 x Radical
M Dissociation simulator 1 x Radical = > Radical machanism via ROS formation (indirect)
M Hydrolysis simulator (neutral) 1 x Radical > > Radical mechanism via ROS formation [indirec...
Dbserved Mammalian metabolism 2 lloalert found
M Observed Rat Liver 59 metabolism
M Unclassified Endpoint Specific
s to E DNA alerts for AMES, CA and... 3 x No alert found
(akaline medium) Protein binding alerts for Chro... 2 x No alert found )

olysis simulator (acidic)
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QSAR TOOLBOX

Data
Overview

* “"Data” refers to the electronic process of retrieving the

environmental fate, ecotoxicity and toxicity data that are stored
in the Toolbox;

* Data gathering can be executed in a global fashion (i.e.,
collecting all data for all endpoints) or on a more narrowly

defined basis (e.g., collecting data for a single or limited number
of endpoints).
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QSAR TOOLBOX

QSRR TOOLBOX

Data
Collecting experimental data

¥ Input » Profiling

Import Export Delete

e O & &

Import  IUCLIDG IUCLIDG Database Inventory

Documents

Keratinocyte gene expression Givaudan
[ keratinocyte gene expression LuSens
5 W IC

isation database (normalised)
Mediated Effects

W Repeated D
[l Rodent Inhak

ransgenic Rodent Database

act actrnnan accaw datahaca

Inventories

Filter endpoint tree...

Y 1 ltarget]

S
Soia %
10100

P Data Gap Filling

¥ Report

Structure

[#] Structure info
[#] Parameters

Physical Chemical Properties

[#] Environmental Fate and Transport

Ecotoxicological Information

5] Human Health Hazards

= Acute Toxicity
¥ ADME
— Bioaccumulation
— Carcinogenicity
— Develog tal Toxicity / T icity
-| Genetic Toxicity
(-] in Vitro
(=] in Vitro Mammalian Chromosome Ab...
1= Chinese hamster
(-] With 59

Chromosome aberration

— Immunotoxicity
— lrritation / Corresion

— Neurotoxicity

—— Ph.
F

0 Selected
Invert

~

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

ed toxicity
— Repeated Dose Toxicity

—{#] Toxicokinetics, Metabolism and Distribution
Profiling

Go to Data module;
Select the green
Genotoxicity OASIS
Japan databases;
Click Gather.

highlighted
and Toxicity

= Sensitisation AW SWACP |
—— ToxCast
— Toxicity to Reproduction ACP

April, 2020
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QSAR TOOLBOX

Data
Collecting experimental data

* Toxicity information on the target chemical is electronically collected from
the selected dataset(s).

* It should be kept in mind that the search for data and analogues is
performed only among the chemicals which are listed in the selected

database(s), which in this example are Genotoxicity OASIS and Toxicity
Japan MHLW.

* No experimental data related to the target endpoint are found (see next
slide).
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QSAR TOOLBOX

Data
Collecting experimental data

01010
€ W E
QSAR TOOLBOX 10100

P Input * Profiling Yata P Category definition ¥ Data Gap Filling * Report
Data Import Export Delete

w & 8 &

Gather Import  IUCLIDG IUCLIDG Database Inventory

° Documents Filter endpaint tree...

&% Document 2

# [C: 1;Md: 1:P: 0] CAS: 591355

Y 1 lterged]

Structure
HO

[#] Structure info

[#] Parameters

[#] Physical Chemical Properties

[#] Environmental Fate and Transport

2 Selected [#] Ecotoxicological Information
[5) Human Health Hazards

—— Acute Toxicity : d 1 X
ADME

— Bioaccumulation

Options 4

— Carcinogenicity

— D | Toxicity / T icity

=) Genetic Toxicity

(=] in Vitro
(#] Bacterial Reverse Mutation Assay (... 1/1 M: Negative

() in Vitro Mammalian Chromosome Ab...

Genotoxicity OASIS b . 1 points added across 1 chemicals,

city pesticides EFSA
M Hurman Half-Life
¥

n Givaudan

=] Chinese hamster
(=] With 59

Chromosome aberration

.0 non-cancer EFSA
REACH Skin sensitisation database (normalised)
Mediated Effects

Bl Ron Nnca Toy Fraunhnfer TTFM S
— Immunotoxicity

[~ Inventories —— Irritation / Corrosion

Options 4 — Neurotoxicity o
£ Select All Unselect A —— Photoinduced toxicity ]
1ada —— Repeated Dose Toxicity a

. —— Sensitisation AW SW AQP

A pop-up message informs the user that there 1 experimental data found for the target chemical,
click OK (1); However, no data is found for the target endpoint (2).
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QSAR TOOLBOX

Category Definition
Overview

* This module provides the user with several means of grouping

chemicals into a toxicologically meaningful category that includes the
target molecule.

®* This is the critical step in the workflow.

* Several options are available in the Toolbox to assist the user in
refining the category definition.

* In this case no DNA alert is identified in the target structure, but in its
metabolites produced after in vitro rat liver metabolic activation.
Based on that the analogues will be searched accounting for in vitro
rat liver metabolism. In this way the target chemical and the identified
analogues will have similar metabolic pattern (see the next slides).
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QSAR TOOLBOX

Searching for analogues accounting for rat in vitro
metabolism

QSAR TOOLBOX

L

Define Define with metabolis

& Document 2

# [C: 1;Md: 1;P: 0] CAS: 591555

Organic functional groups
Options 4

Select All Unselect Al
|Suitable

DMA alerts for AMES, CA and MNT by OASIS

DNA binding by OASIS

Protein binding alerts for Chromosomal aberration by QASIS|
Plausible

Agquatic toxicity dassification by ECOSAR

Chemical elements

DNA binding by OECD

Groups of elements

in vitro mutagenicity (Ames test) alerts by ISS

in vivo mutagenicity (Micronudeus) alerts by 155

Lipinski Rule Oasis

DECD HPV Chemical Categories

Organic functional groups

Organic functional groups (nested}

Organic functional groups (US EPA)

Organic functional groups, Norbert Haider {checkmol)

Category Definition

]
5 l_h
|2

Category consistency

Category elements

Filter endpaint tree... Y |1 [target]

P Data Gap Filling

The OECD QSAR Toolbox

Developed by LMC, Bulgaria

Structure

[#] Structure info
(%] Parameters
[#] Physical Chemical Properties

[#] Environmental Fate and Transport
[#] Ecotoxicological Information

(=] Human Health Hazards

—— Acute Toxicity

—{%] ADME i
— Bioaccumulation

— Carcinogenicity

— D tal Toxicity / T icity

] Genetic Toxicity

(%] Bacterial Reverse Mutation Assay (... 1/1 M: Negative
in Vitro Mammalian Chromasome Ab...
=] Chinese hamster

(=) With 59
Chromosome aberration
— Immunotoxicity
— Imritation / Corrosion
—— Neurotoxicity
— Photoinduced toxicity

—R d Dose Toxicity

| Select metabolism - m] X
Options a 0 Selected
Select All Unselect All Invert

< Documented

Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitative data

< Simulated
Autoxidation simulator
Autoxidation simulator (alkaline medium)

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabolism simulator

Tautomerism

M. 2. Click Define with

4. Click OK.

1. Go to Category definition module;

metabolism;

3. Select Rat liver S9 metabolism simulator;
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for rat in vitro

metabolism
'\ Grouping options (Rat liver 59 metabolism simulator) — O *
— qL‘Ier::emic":lt — Query Criteria / 1 ‘
",/\
o Grouping options dialogue appears. It shows all the
,@\ e generated metabolites of the target chemical (use the
scroll bar to see them). It has two subsections:
3 e (1) shows the parent and each of the generated
/E;l none ___~ metabolites. This allows defining different criteria for
none__ each structure when looking for analogues.
WIZ,‘Z’.'W e (2) treats the parent and its metabolites as a whole.
) N i.e. the criteria is provided for the whole package
/éﬁ none 1| Noeer (parent & metabolites) but not for separate
' metabolites.

N

A drop down menu (3) is available in the column “Query”
for each of the structures which allow setting the type of
criteria for looking for analogues.

Parent & Metabolites * | | Mo criteria.

Alert performance

Scales

Calculate

K | | Cancel
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Category Definition
Searching for analogues accounting for rat in vitro
metabolism

Grouping optiens (Rat liver 59 metabolism simulater) — a X

* All queries At least one

Chemical Query Criteria
N _ - o X
Target categories
_ ANZ
none ~ | | No criteria.
4 AN2 »> Michael-type addition, quinoid structures
a Ie |'t 1 AN2 »> Michasl-type addition, quinoid structures > > Quinones and Trihydroxybenzenes

Mo alert found
e

Mon-covalent interaction
- - B - - -
a Iert 2 Mon-covalent interaction »> DNA intercalation

/(:]\ mEE “ || No criteria. L Mon-covalent interaction >> DNA intercalation >> Quinones and Trihydroxybenzenes
Radical

3 r Radical » > Radical mechanism via ROS formation (indirect)

alert

Metabolite 2 .

/@:' none || No eriteria. *| Grouping with "DMNA binding by OASIS" - O x

® Options

Radical »> Radical mechanism via ROS formation (indirect) > > Quinones and Trihydroxybenzenes

You have selected <AND> from different hierarchy levels!
Selecting most informative level(s) will have the same results!
Do you want tq

| )

( All chemi
1 \| —— 2 All categories

s N v
E \l_/ (N/&)
g AE2 [_] Do not show this dialog

Parent & Metabolites | [Profile  ~ || Profiler: | DNA binding by OASIS > | Options: = AE2 >> Electrophilc addition tdc=cuouoTe oNT

Combine profiles

Down

[ Invert result

JR— ® AND O OR g z:‘:resum 4
| == | AN
|‘ QK || Cancel

1. Select a Profile option for the package “parent & metabolites”;
2. Select “"DNA binding by OASIS" profile (to facilitate the search you could use the filter);

| 3. Click Edit. The profiling results of the parent and its metabolites based on DNA profiler;
4. Click OK to confirm the defined search criteria.
5. Click OK on the appeared message.
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Category Definition
Searching for analogues accounting for rat in vitro
metabolism

| Grouping options (Rat liver 59 metabolism simulator) — a X
At this step, an alert performance
I | could be calculated

=1 Alert performance options... - O x

Aggregation options

Categorical scale {ordinal)

| Maximal “ |

=]
I

-]
m

€
=z
o
=3

|Chromosome aberration | (Oasis) |

ICronucieus

Chromosome aberration Il (Japan 2

=
5]
=3

All chemicals

Parent & Metabolites || Profile || Profiler: | DNA binding by 0ASIS ~ | Options: | Edit | J 3

1 | ok
Alert parformance M

Scales 4 |

Cancel |

1. Click on Scales;
4 2. Select Chromosome aberration I (Oasis) scale;
3. Confirm by OK;
4. Click Calculate.

Calculate
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lt:

Category Definition
Searching for analogues accounting for rat in vitro

'

3

Show chemicals...

metabolism

Once the calculation of AP is finished, a new window appears

Using of "Rat liver 59 Positive 72.00%
P / providing the following information:
products requirements: Negative 28.00% Show chemicaBR_ 1) AP statistic accounting for all set criteria and all identified
Radical >> Radical N )
vt »» o on — alerts in case of selected profile query.
ydanoercenes <AND>Ne 2) AP statistic for each of the searching criteria (i.e. for each of
alation 5 Quinones the alerts)
r,;hydrox_yban:fe“;\np_w \ 3) Percentages of different data (positive/negative) and number
e \ of chemicals used for the statistic. The user is also able to see
T"rydz'?fﬁ%":ji%‘?";-‘“: corresponding chemicals (the parent chemicals are
alert foun indin
ASIS) = sho only).
Using of "Rat liver 59 Positive TA0T% Thow chemicarE —
metabolism simulator® Fie.
Combined parent and S . e Taree
pmdu{l‘:a;:au\ﬁ" Rl Negative B93% Show chemicals.. how all(27).. o o o
mechanism via ROS formation o1 = o oo
(indirect) >> Quinones and
Tribydroxybenzenes (DNA
binding by OASIS) o s . e Hia
Using of “Rat liver 59 Positive 7407% Show chemicals... & 2 e’ o B
etabaolism simulator”
Combined parent and = = = = =
products Nreqllfremelnls'= Negative 25.03% Show chemicals.. e P o 378 s
intera: io:n;:wa N .
interctalat‘i::n >3 Qeggnes E o e “ 4 ? -
and Trihydroxybenzenes {DNA
binding by OASIS) = - -
Using of “Rat liver 59 Positive 74.07% Show chemicals... o 5 &
metabolism simulator®
cD:n:inLd parEnIIalnd M cosal2t) St || Sowen | o
product:Nrgqf:reair::;I_ Negative 2503% Show chemicals...
type addition quinoid
E The performance shows that the  Quinones and
pinding by OASES) Trihydroxybenzenes alert has very high predictability with
Using of “Rat iver 59 Positve 33.00% Show chemicals. respect the defined endpoint and selected databases.
metabolism simulator” With data(119)...
N : After analyzing the provided information close the window (4).
Close

ia Calculation of alert performance create a specific report item stored in the so-called Report basket.
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Report basket - overview

« The specific report items are collected during the workflow or from external
modeling sources.

« All items are stored in the “Report basket” and can be used in the report to
support or justify the consistency of a category.

REPORT

Ra W — — Asfsdf afaS;Ij l;asdffffa;
Afdasfdasf;sdfaj;asdfas
data

dsfsfas dfdasfdasfa asf

e o e Asfsdf afas;j l;asdffffa;
[ PRARIDNE Afdasfdasf;sdfaj;asdfas
= B !_‘I dsfsfas dfdasfdasfa asf

\ N < R R
Specific Specific Specific =

rgport report report _
—Lte-m— \—ltem——/ —l-te-m——/ ﬁ:;fjtfiffﬁ:f;isfgjasfdasf;sdfaj;asdfas

dsfsfas dfdasfdasfa asf
l;asdffffa;Afdasfdasf;sdfaj;asdfas

- A%

Asfsdf afas:lj asdffffa; -5 . 5zes

TEEAcimby
Afdasfdasf;sdfaj;asdfas - = ‘;:’ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
dsfsfas dfdasfdasfa asf =77~
\ pr— Featsasfaseist '““’“SD

Report
generator
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for rat in vitro
metabolism

| Grouping options (Rat liver 53 metabolism simulator) m} =

& All queries At least one

Criteria

Query
/@\ ——

=
o
I
o
<
=
o
=

All chemicals

Parent & Metabolites | Profle || Profiler: | DNA binding by OASIS “ Options: | Edit
Alert perform.
‘ Scales | 1
‘ Calculate |

After closing the Alert performance window, click OK (1) in Grouping options window to execute the search.
The Toolbox system will search within the selected database for chemicals having the same metabolic pattern
with respect to DNA binding by OASIS profiler as the target chemical.
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QSAR TOOLBOX

Category Definition
Searching for analogues accounting for rat in vitro
metabolism

26 chemicals (out of 408 chemicals) with 33 experimental results are identified fulfilling the searched criteria
The result might be different, in case other selection of databases and grouping methods are used.

01010 Xéeseoh
QSAR TOOLEBOX Sa100 % e

» Profiling Cat n P DataGap Filling » Report s

Categorize Category consistency e QSAR Toolbox

E E E i

Define Define with metabolism Subcategorize Combine Clustering  Category elem

Documents Filter endpoint tree... Y |1 [target] :
% Document 2 1
355 H
] Grouping with metabolism: D | [ SR 6\1 w44 e /@ ety o E ol
T ' . X e 'S
] Human Health Hazards .
% Acute Toxicity 8112,
{3 ADME
— Bioaccumulation
—— Carcinogenicity
— D I Toxicity / icity
-] Genetic Toxicity
Organic functional groups £ in Vitro
{3 Bacterial Reverse Mutation...  391/1580 M: Negative M: Negative M: Megative . M: Positive . M: Positive M: Positive M: Megative . M: Positive M: 1
Select All Unselect A ] in Vitra Mammalian Cell Micronucl... 9/9
\Suitable =] in Vitro Mammalian Chromosome Ab...
DNA alerts for AMES, CA and MNT by DASIS er
DMA binding by DASIS =
Protein binding alerts for Chromosormal aberration by OASIS| 5 g A T
Plausible s . " " " " " " " " "
Agquatic toxicty chssfication by ECOSAR Chromosome aberra... 26/33 I
Chemical elements e s —
L0 i [y E ] %] Undefined Test organisms (s... 20/37 M: Positive
Groups of elements N N
| Ty (e ) 2 i () Mammalian Cell Gene Mutation... 15/15
i /0 mutagenicty (Micronucleus) alerts by ISS 3 Undefined Test Type 141
Lipinski Rule Oasis ] in Vivo 30/47 M: Negative M: Positive . M: Positive
OECD HPV Chemical Categories (RS st Eatay
‘Organic functional groups L .
Organic functional groups (nested) Irritation / Corrosion
Organic functional groups (US EPA) —— Neurotoxicity
Organic functional groups, Morbert Haider (checkmol) —— Photoinduced toxicity i
Protein binding by OASIS o A D Toniiai
Protein bindit
Substance & Chemical isti [ h mb f chemical d th ilabl im | d
Substance ty emical statistics presenting the nu er of chemicals and the available experimental data.
¥ - o
1 l—El Toxicokinetics, Metabolism and Distribution
7 Profiling
SR .

: | —




QSAR TOOLBOX

Data Gap Filling
Overview

* "Data Gap Filling” module give access to five different data gap filling tools:
O Read-across
Trend analysis
(Q)SAR models
Standardized workflow
Automated workflow
* Depending on the situation, the most relevant data gap mechanism should be chosen, taking
into account the following considerations:
O Read-across is the appropriate data-gap filling method for “qualitative” endpoints like skin sensitisation

or mutagenicity for which a limited number of results are possible (e.g. positive, negative, equivocal).
Furthermore read-across is recommended for “quantitative endpoints” (e.g., 96h-LC50 for fish) if only a
low number of analogues with experimental results are identified.
O Trend analysis is the appropriate data-gap filling method for “quantitative endpoints” (e.g., 96h-LC50 for
fish) if a high number of analogues with experimental results are identified.
O “(Q)SAR models” can be used to fill a data gap if no adequate analogues are found for a target chemical.
Additionally, two workflows - Standardized and Automated have been developed in order to facilitate the
users work. Once started, they follow the implemented logic and finish with prediction. The general
differences between the two type of workflows are represented on the next slide.

@)
@)
@)
@)

In this example we will use read-across approach.
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QSAR TOOLBOX

Data Gap Filling
Apply Read-across

XKosed
E h 018
QSAR TOOLBOX o e
»E
Gap Filling The OECD QSAR Toolbox

= B

Trend analysis Read across.

¥ Category definition P Data Gap Filling

Possible data i ist: — O »
° Filter endpoint tree... Y 1 [target] 2 | ossible data Inconsistency
& Document 2 Metadata )
# [C: 1:Md: 1:P: 0] CAS: 591355 J\ 4 Endpoint ) ) %\ '
IT] [C: 409;Md: 1808;P: 0] Grouping with metabolism: D Structure (@) B +/|Chromosome aberration (26 chemicals; 33 data) g §

4 Metabolic activation
' \With 59 (26 chemicals: 33 data)
4 Native scalefunit
=] Human Health Hazards i [¥]Chromasome aberration | {Dasis) (15 chemicals; 22 data)
[¥]Chromasome aberrstian Il {Japan MHLW) (17 chemicals; 11 data)

—{#] Acute Toxici 812
ity " 4 Test organisms (species)
—{=] ADME . +/ Chinese hamster (26 chemicals; 33 data)
—— Bioaccumulation o 4 Test type
—— Carcinogenicity i “in Vitro Mammalian Chromesome Aberration Test (26 chemicals; 33 data)
—— D | Toxicity / T icity 4 Type of method
) Genetic Toxicity “lin Vitro (26 chemicals; 33 data)
el enetic loxici
—{in Vitro . Select scale/unit to use .
+—{+] Bacterial Reverse Mutation... 391/1580 M: Negative Chromosome aberration | (Qasis) [22 native data and 10 M: Negative _ M: Positive M: |
=] in Vitro Mammalian Cell Micronucl... 9/9 Chromosome aberration || {fapan MHLW) [11 native data and 0 q
in Vitro Mammalian Chromosome Ab...
) Ciese bamster
Undefined Metabolic Ac... 11/22
. . A wi
° Data Gap Filling Settings W\ll;::g . s Converted data
romosome aberra...
2 10 from scale/unit Chromosome aberration Il {Japan MHLW)
Only endpoint relevant & Without 58 45/52 P
At this position: (#] Undefined Test organisms (s... 28/37 M: Positive
Select a cell with a rigid (bold) path —#] Mammalian Cell Gene Mutation... 15/15
Automated workflows £ Undefined Test Type 171

Standardized workflows e 30/47 M: Megative | Chemicals 25/26; Data 32/33 M: Positive

—— Immunotoxicity
— lrritation / Corrosion

1. Go to Data gap filing module;

2. Click on the cell corresponding to target endpoint (the yellow row);
3. Click Read across.

4. Select scale Chromosomal aberration I (OASIS) and click OK
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Data Gap Filling
Apply Read-across

Tla 10100 % =
P Profiling P Category definition P Data Fill » Report %E
Gap Filling The OECD QSAR Toolbox

- "! ’ for Grouping Chemicals

into Categories
Trend analysis Read across ~ (Q)SAR Standardized Automated

gsAR TooLeox A7

Developed by LMC, Bulgaria

° Documents Filter endpoint tree... Y 1 [target] 22 A 200 248 249
&% Document 2
# [C: 1:Md ] CAS: 591355 A N i .
)] Grouping with metabolism: DNA Structure [Ol »«,t\:_,@\ - ,@ \VIQL/\ .\/@%f @
0] Enter GF(RA) - S P
0] Data usage options are cf
L Chromosome ab Choose one w |Negative M: Positive M: Positive M: Negative M: Positive M: Negative JM:L
Without 5% M: Positive M: Equivocal M: Negative M: Positive M: Negative M: 1
Undefined Test erganism Choices Positive M: Negative
Mammalian Cell Gene Muta
- O Mode .
in Vive Negative . M: Negative .
— Immunotoxicity ) Lowest mode
— lrritation / Corrosion ) Highest mode
—— Neurotoxici
EEEms O Median
— Photoinduced toxicity
— Repeated Dose Toxicity © Lower median
—— Sensitisation A (O Higher median
ToxCast
— Toxicity to Reproduction v
(] Data Gap Filling Settings < >
W
Only endpoint relevant Descriptors me aberration, based on 5 values Select / filter data .
At this position: — —
) Prediction [el'8 Cancel Gap filling approac|
%AR& d workfl " " ! ! i Descriptors / datal 1
wtomated workflows c
Standardized workflows % Positive + L ! T — e @ 9 0000 OO @ LI ®
: Lot
In nodes below: 2
QSARs g Caleulation opt{ns
Automated workflows g
Standardized workflows. 5 Data usage)
&£ Negative o . . - . . ) T T — X
Prediction approach|
— T -7 ————T—7 T [ T [ T [ T T Use target data for p| 2
-2 -1 0 1 2 3 4 5 [
o not use target data for o
- -
.
1. Open Calculation options; . .
ccept prediction

2. Select Data usage and choose “Maximal” (worst case scenario is applied);
3. Select OK.
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Subcategorization
1 Selected

Options 4
Select All | Unselect Al nvert Options
4 Predefined A
Database Affiiation
Inventory Affilation

4 General Mechanistic
{AOT)Protein binding by QASIS w1
Biodeg BioHC half-ife (Biowin)
Biodegradation primary (Biowin 4)
Biodegradation probability (Bio
Biodegradation probability (Bio
Biodegradation probability (Bio
Biodegradation probability (Bio
Biodegradation probability (Bio

Estrogen Receptor Binding
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)
Hudrnhseiz halflifa (ika nH AW Hudrawind

>

Profilers

Options 4 Metabolisms 1 Selected
Select All | Unselect All | Invert Options

Do not account metabolism
4 Documented

Observed Microbial metabolism
Observed Rat In vivo metabolism
Observed rat liver metabolism with quantitativi

4 Simulated
Autoxidation simulator
Autoxidation simulator (akaline mediy,

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

in vivo Rat metabolism simulator

Tautomerism

>

Adjust options
Target
ANZ
AN2 »> Michael-type addition, quil

ANZ »> Michael-type addition, qui Y (itarget] @
No alert found
MNon-covalent interaction ,L L i o o e
~eq - .
Non-covalent interaction >> DNA ir /[Ql\ o AL ..,;-’LC(SI “VIQT\ \/(\O/ /@4
Nan-covalent interaction > > DNA ir
Radical . - . . - . - .
Radical >> Radical mechanism via R Chromosome aberra... 25/32 _M. Negative M: Pasitive M: Negative M: Positive M: Positive M Megal?ve M: Positive M: Negative M
Radical > > Radical mechanism via R [124£59 24/30 M: Negative M: Positive M: Positive M: Equivocal M: Negative M: Pasitive M: Negative M: |
ned Test organisms (spe.. 6/8 M: Positive M: Positive M: Negative
n Cell Gene Mutation A... 3/3 M: Negative
6/10 M: Negative M: Negative
>
sion
Differ from target by
t least one categon wicity
Il categories Bicity ]
Analogues AW SWAQE |
(25) ANZ & A e |
ctio
(25) AN2 >> Michasl-type addit [ o ©
(1) AN2 >> Michael-type additiq 2
(25) AN2 > > Michael-type addit Read-across prediction for Chromosome aberration, based on 5 values L Select / filter data d
>> Shiff base formation Predicted: Positive AN ¥
hiff base formation | N\ Subcategarize ‘
(25) Mo alert found
v i £ . Mark chemicals by WS ‘
25) Non-covalent interaction % Positive - ° ™ @ 00 e e @ =) | by
5) Non-covalent interacti = . .
) Non-cova En - era 2o >} H | Mark chemicals by descriptor value
1) Mon-covalent interaction > > ™
w
1) Non-covalent interaction >> g | Filter points by test conditions ‘
(25) Non-covalent interaction > >
(25) Radiical | Mark focused chemical ‘
4 tive - @ ] e e o e
2 | Mark focused points ‘
Selected 5 (20/25)
Select different / LA S e s s s s e ey S e N E e me e e SN B S s ey e e e e ML B e Remove marked data
y 2 -1 0 1 2 3 4 5 & —
| Remove selected ‘ log Kow | Clear existing marks ‘

Data Gap Filling

mnm
01 o

10100
» Category definition

» D ap Filling

Apply Read-across

=]

» Report

e
2a
=5

The OECD QSAR Toalbox

1. Open Select filter data; In order to refine the category and eliminated analogues by a different mechanism
subcategorization process is applied:
2. Select Subcategorize;
3. Apply DNA binding by OASIS combined with Rat liver S9 metabolism simulator;
4. Remove analogues reactlng by different mechanisms than the target chemical.

Tho ACAN /ANCAND 1
THE LT (Do +oo150

20

£
TOT Ol oOpPiig

Fretreats
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Data Gap Filling
Apply Read-across

"\ Subcategorization

» Report
tions 4 Profilers 1 Selected Adjust options The OECD QSAR Toolbox
Select Al Unselect All Invert for Grouping Chemicals
Target iy =
4 Predefined into Categ
Database Affilation Michael addition

Inventory Affiiation Michael addition = > Developed by LMC, Bulgaria
Michae! adition > Y 1 lferged] 2 Subcategor|zat|on 2 L S0 E @
Michael addition >>
4 General Mechanistic Michael addition >> J\l - ~ e e o . Y
(AOQT)Protein binding by OASIS v1 Mo alert found ./IQ ~ -f’:g je ~s‘x/@ s e @) /@/ Ty ‘,\(rl\_
Biodeg BioHC half-life (Biowin) h
Biodegradation primary (Biowin 4)
Biodegradation probability (Biowin 1) N a . - = = 5 " 5 - o e "
. . P Chromosome aberra... 20/26 _M. Negative M: Negative M: Pasitive M: Positive M: Negative M: Negative M: Positive M: Positive M: 1
Biodegradation probability (Biowin 2) - o o
Biodegradation probability (Bio thout 59 19/25 M: Negative M: Positive M: Equivocal M: Negative M: Pasitive M: Positive M: Negative M: 1
Biodegradation probability (Bi Ined Test organisms (spe... 5/5 M: Positive M: Positive M: Negative
Biodegradztion probabilty (B In Cell Gene Mutation A... 3/3 M: Negative
Biodegradation utimate (B 5/8 M: Negative M: Negative
< > g
ng sion d
Hydrolysis half-life (Ka, pH 7){Hydrowin) Differ from
Hurrnalveie hatf-lifa (ka nH AW Hdrawin \ A N .
¢ = t least Kicity .
All cate Beicity ]
i Metabolisms 1 Selected
AW SWAQP |
Unselect All Invert Analogues
| Do not account metaboism (19) Michael addi ~ buctio 0P 1
“ D"C_“'“““t"d (19) Michael addic | [ 0" ; m /——/
Observed Microbial metabolism (3] Michael additi 2 v
Observed Rat In vivo metabolism (19) Michzel addi Read-across prediction for Chromosome aberration, based on 5 values \‘ Select / filter data | -
Observed rat liver metabolism with quantitative data (12) Michael addj Predicted: Positive j\
Observed Rat Liver 59 metabolism (12) Michael acdi i |
4 Simulated - Subcategorize
I (18) Michael addi
Autoxidation simulator X A | Mark chemicals by WS |
Autoxidation simulator (alkaline medium) (18) Michael addi 2 Positive T : L e e 80 00 0 0 @
Dissacation simuator (16)No aietour | B | : : |
Hydrolysis simulator (acidic) 3 % Mark chemicals by descriptor value
- N e
W E | Filter points by test conditions |
2
E-VNE-RFT: meLmliﬂlLGrr! S‘Frnl_u.‘atm | Mark focused chemical |
| @ : I A N S S N S R S W )
L -;. m TRy | Mark focused points |
Tautomerism Selected 14 (6/20)
Select different > —— T T T T T T T T T T T T T T T T T T T T Remove marked data
-2 -1 0 1 2 3 4 5 —
Remove selected log Kow | Clear existing marks | »
1. Open Select filter data; Y ccept preciction
. I

2. Select Subcategorize; , [ x |
3. Apply DNA binding by OECD combined with Rat liver S9 metabolism simulator;
4. Remove analogues reacting by different mechanisms than the target chemical
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Data Gap Filling
Apply Read-across

—
01010
010
OSAR TOOLBOX 10100

Subcategorization

P Category definition P Dat:

Options 4 Profilers
Select All Unselect All

4 Predefined

Database Affiliation
Inventory Affilation

Adjust options The OECD QSAR Toolbox
for Grouping Chemicals

Subcategorization 3 o
Developed by LMC, Bulgaria

into Categories
Y |1 ltarget] 250 332 333 335 337 338 ~

Target

Phenols {Acute toxici

o L s ~— e L 1
(AOT)Protein binding by DASIS v1 _r,lcj\ /@/ _9_,\(?,\‘ - TOT - ./[(T)fL\. .y"\(‘?' el
Biodeg BigHC half-ife (Biowin)

Bindegradation primary (Biowin 4)
Biodegradation probabilty (Biowin 1} Chromosome aberrati... 6/11 [N Negstve W Positive _M: Positive _ M: Positive M: Positive M: Negative

Biodegradation probability (Biowin 2} 5 N . N " .
Bindegradation probability (Biowin 5) fhout 59 6/8 M: Negative M: Negative M: Positive M: Negative . M: Negative M: Negative

Biodegradation probability (Biowin 6) ned Test organisms (spe... 1/1 M: Negative
Bindegradation probability (Biowin 7} 12 M: Negative
Biodegradation ultmate (Biowin 3)

. . sion d
Estrogen Receptor Binding d
Hydrolysis half-ife (Ka, pH 7)(Hydrowin)

Hvdrnheic half-lifa (Ka nH AW HvArowin N
< >

AW SWAOP |
Metabolisms 0 Selected

Select All Unselect All Invert
Do not account metabolism
4 Documented (5) Phenols (Acute to

AOP
letabolism and Distribution V

v

<

Observed Microbial metabolism

Observed Rat In vivo metabolsm Read-across prediction for Chromosome aberration, based on 5 values | Select / filter data
Observed rat liver metabolism with quantitative data Predicted: Positive

< Simulated Subcategorize

Autoxidation simulator
Autoxidation simulator (alkaline mediurm)

Positive - @ I R P S P AR O O Mark chemicals by WS

Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)

Filter points by test conditions

ome aberration

in vivo Rat metabolism simulator
Microbial metabolism simulator 2

Ive 1 .
<

Mark focused chemical

| Mark chemicals by descriptor value ‘

Skin metabolism simulator Mark focused points
Tautomerism Selected 1 (5/6)

Select differen

e e e B B e T o B A e B e e e S S B S B B B LI B e e o Remove marked data
28 3 32 34 36 38 4 42 44 46 48
log Kow |

1. Apply US-EPA New Chemical Categories; Y Accept prediction
2. Remove selected

Remove selefted

Clear existing marks ‘
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Data Gap Filling
Apply Category consistency elements

o010 th‘ﬁ.
QSAR TOOLBOX @ S 2«

=@

Categorize Category consistency The OECD QSAR Toolbox

- for Grouping Chemicals
BE B B ° 7] it Categor

Define Define with metabolism Subcategorize Combine Clustering  Category elements

» Profiling on o c=n Eiling

Developed by LMC, Bulgaria

i Category consistency wizard
Documents Filter endpaint tree.. G gory cy

with metabolism: DNA Structure
0] Enter GF(RA)

0] Data usage options are chan

| Subcategorized: DNA bit

P 0] Subcategorized: DNA b
6;P: 0] Subcategorized: | Wi

—— Immunotoxicity

2D/3D parameters

4 Parameters

Physicochemical

PES
[ =tioniCocy Bailing point
I— Neurotoxicity log Kow

— Photoinduced tof Molecular Weight

Vapor Pressure (Antoine method)
Water Solubility

Add / Remove

Physico-chemical data

—— Repeated Dose
I Sensitisation

—{#] Toxicokinetics,

Profiling
Predefined

Organic functional groups <

4 Physical Chemical Properties
Boiling point
4 Partition Coefficient:
N-Octanol/Water
Vapour pressure
Select All Unselect Al Water solubility | Select / filter data

DNA alerts for AMES, CA and MNT by OASIS Prediction / Remove
DNA binding by OASIS

Protein binding alerts for Chromosomal aberration by OASIS| | |
Plausible 1
Aquatic toxicity cassification by ECOSAR | Mark chemicals by descriptor value |

Subcategorize

Mark chemicals by WS

Chemical elements

DNA binding by OECD

Groups of elements

in vitro mutagenicity {(Ames test) alerts by 1SS
in vivo mutagenicity (Micronucleus) alerts by 1SS
Lipinski Rule Oasis

OECD HPV Chemical Categories

Organic functional groups

Organic functional groups (nested)

Organic functional groups (US EPA}

‘Organic functional groups, Norbert Haider (checkmol)
Protain hindina hy OASTS

Filter points by test conditions

Mark focused chemical

focused points

ove marked data

lag Kow

Accept prediction

After subcategorization process go back go the Category definition module (1) and apply Category elements™ (2). No
different selection than the default is needed - click OK (3). Once the category elements are applied Accept prediction (4).

*For more information on category elements see Tutorial TB 4.4. Category consistency
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Report
Overview

* The report module allows generating a report for predictions performed
within the Toolbox.

* The report module contains a predefined report template which users
can customize.

* Additionally specific RAAF scenario could be chosen. Selection of one of
the scenarios will append automatically the related assessment
elements (AE) related to the corresponding report sections.

* For fulfilling of the AEs’ sections an information stored in the so called
“report basket” will be of help (see next slides)
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QSAR TOOLBOX

Report
Considerations for selection of RAAF scenario

To select the applicable RAAF scenario for assessment, the following aspect should be taken
into account:
1) the type of approach applied - analogue approach or category approach;
2) the read-across hypothesis - (bio)transformation to common compound or different
compounds have the same type of effect(s)
3) For category approach - whether quantitative variations in the properties are observed
among the category members must be considered.

| . |

ANALOGUE 1 CATEGORY

N =\

| 3
Variations ameng No variation among
the category members the category members

R - 2
T 1 T

(Bic) transformation  Different compounds [Bio) transformation  Different compounds  [Bic) transformation  Different compounds
to common have the same o commo! have the same ‘o common have the sam
compound(s) type of effect(s) compound(s) type of effect(s) compound(s) type of effect(s)

l

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf _en.pdf
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QSAR TOOLBOX

Report
Selection of RAAF scenario

For the current example:
1) the type of approach applied - category approach is used (threshold of >3 analogues);
2) the read-across hypothesis - different compounds with common underlying mechanism;
3) For category approach - no quantitative variations is observed among the category members

Based on that Scenario 6 was selected for the current example.

ANALOGUE I CATEGORY |

Mo variation among
the category memberd

Variations among
the category members

Hypothesis Hypothesis

(Bio) transformation  Different compounds [Bio) transformation  Different compounds [Bic) transformation | Different compounds
to common have the same to common have the same ‘to common have the same
compound(s) type of effect(s) compoundis) type of effect(s) compound(s) type of effect(s)

v

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario &
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Report
Selection of RAAF scenario

01010 Kaseo0
QSAR TOOLBOX @ 100 % | al
=&

Categorize Category consistency The OECD QSAR Toolbox

ol p for Grouping Chemicals
E E & % Hb E ints legories

Define Define with metabolism Subcategorize Combine Clustering  Category elements

» Input » Prafiling gony P Data Gap Filling > Report

Developed by LMC, Bulgaria

° Documents Filter endpaint tree...

&% Documen
o e «
0r I (@] o o
i _/Ié\ e G O O

: P: 0] Data usage options are chan
1;Md: 263;P: 0] Subcategasinse Gl

Conditions for selecting RAAF scenario 6:
. Target and four analogues are grouped as a result of Rat liver S9 metabolism (n>3)

. They all have common reactivity pattern with respect to DNA interaction (common
mechanism)

. No quantitative variation of category members is observed with respect to target
endpoint (CA) (all analogues have positive CA data)

| — DNA binding by OECD 3 x Michael addi.., 4 x No alert found 3 x Michael addi.., 2 x Michael addi.., 3 x Michael addi.., 3 x Michael addi.., v
Organic functional groups < ’
v
Select All Unselect Al Descriptors Read-across prediction for Chromosome aberration, based on 5 values | Select / filter data a
|Suitable Predicted: Positive
DNA alerts for AMES, CA and MNT by QASIS Prediction | Subcategorize |
DNA binding by OASIS
Protein binding alerts for Chromosomal aberration by OASIS| c | i |
plausible % Positive - @ i i AN PR A S . i - ® Mark chemicals by WS
&quatic :;ozcity dassification by ECOSAR E | Mark chemicals by descriptor value
emical elements "
— u
gNA hndf“gleh!r' ofsm g | Filter points by test conditions |
roups of elemen 2
in vitro mutagenicity (Ames test) alerts by 1SS E | Mark focused chemical |
'r! \!ri\rcrrrumgenirdty {Micronucleus) alerts by 155 S Megative 1
LprldﬂHI;L‘llled‘(:ass‘! — Mark focused points
DECD emical Categories
gﬂanfczn@"a:g'WPS(ﬂd} SR Remove marked data
ganic functional groups (neste
e e e s ) 28 3 32 34 36 s Ke:fv 4 42 44 46 18 | o |
Organic functional groups, Norbert Haider (checkmol) -

Drtein hindinn hu NAGTS
Active descriptor X ( Accept prediction
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Report

on according to RAAF Scenario 6

Report generati
T T T T T B

r|a
QSAR TOOLBOX @ T

» Input » Profiling » Data » Category definition  ® Data Gap Filling » Report »E
2 Export The OECD QSAR Toolbox
—] ] =] — for Grou Chemicals
B B B EEEE '
Prediction Data Matree Category QMRF SMIFile SDF Fle CAS List Data Matrix Customize report content and appearance »

° Documents Filter endpoaint tree... Y 1 [target]

&% Document 2

Structure ijl

o T

] Data usage options are chan

i IS
143N £ Human Health Hazards pol

: 1] Subcategorizs .

: 144;P: 1] Subcategorized: Ui [ER eIt TS CTe Y] 8M12 ' Prediction

—{] ADME [/] Target and prediction summary
— Bioaccumulation g N Prediction details (I]
e . | Prediction details (I

—— D | Toxicity / T icity

+—{-] Genetic Toxicity

=] in Vitro

+—{#] Bacterial Reverse Mutation... 391/1580 M: Negative
%] in Vitro Mammalian Cell Micronudl... 9/3

(-] in Vitro Mammalian Chromosome Ab...
(-] Chinese hamster
(#] Undefined Metabolic Ac...

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

cenario &

| Target profiles

| Analogues selection details
[[] Appendix: Grouping / subcategorization i |
[] Appendix: Data pruning
[] Appendix: Specific report explanations
Categor;
gory
Category definition and members

11722
Chromosome aberra... 27/34 [T Consistency check
1+ Without 59
(#] Undefined Test of Data matrix
) Mammalian Cell Gen| Options

—{#] Undefined Test Type
— in Vivo 30/47
— Immunotoxicity

— Irritation / Corrosion

Options

Move Up Move Down

— Neurotoxicity
—— Photoinduced toxicity [ Remove password protection of the PDF files.
—— Repeated Dose Toxicity N Mote: If the protection is removed, this will be specified in the first page of the report
— Sensitisation AW SWACP |
Back Next Cancel Create report
—— ToxCast

r— Toxicity to Reproduction AOP |

1. Go to Report module;

2. Select a cell with prediction - “R: Positive”;

3. Click the Prediction button.

The Report wizard appears. It consists of different sections related to the types of the report - Prediction (4), Category (5) and Data
matrix (6).The content of each of these three sections could be customized in the Customization section (7);

Check the box at the top to add RAAF scenario (8). Select Scenario 6 from the drop-down menu (9).
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Report

Report generation according to RAAF Scenario 6

AEs related to each scenario appeared automatically to the corresponding report section

(] X

| Customize report content and appearance

() 1.1. Category definition
(»1.2. Category members

@ Information of category members
gory

I@ Ran

() Purity

I@ AE C.1: Substance characterizatio

=] Customize report content and appearance

ges for selected physicochemi

I@ AE C.5: Reliability and adequacy ¢
() 1.3. Profiles/Metabolisms
() List of profiles/metabolisms

() 2.1. Physicochemical similarity
(») 2.2. Structural similarity
[@ Structural similarity

() AE 6.1: Compounds the test orga {@ Comments on structural similarity

Category definition
and members

[@ AE C.2: Structural similarity and structural differences withi

[@ AE C.3: Link of structural similarity and differences with the
(* 2.3. Mechanistic similarity

AEs appear in the following
report sections: Category
definition and members (1) and
Consistency check (2).

The assessment elements of
Scenario 6 are distributed in
sections mentioned above as
follows: three AEs are included
in Category definition and
members (1), and eight AEs
are associated with Consistency
check (2).

Each of the AEs will
considered in the next slides.

be

[@ Mechanistic similarity

(¥) Comments on mechanistic similarity

Category definition
and members

(¥) AE 6.2: Common underlying mechanism, qualitative aspects

e —— [@ 2.4. Additional endpoints

(22.5. Other AEs

[@ AE 6.3: Common underlying mechanism, quantitative aspects

[@ AE 6.4: Exposure to other compounds than to those linked to the pr|

[@ AE 6.5: Occurrence of other effects than covered by the hypothesis

[@ AE C.4: Consistency of effects in the data matrix

[@ AE C.6: Bias that influences the prediction

Back I Next I Cancel I Create report I
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Report
Report generation according to RAAF Scenario 6

| Customize report content and appearance

2] Report basket

Options 4
f Select All | Insph
« [[] Category Create new items - O 4

[ ]& Table with profiing resufts for "DMA alerts -
e, Table with profiing similarity accounting fol

B Table with profiing results for "DMA bindin Options 0 Selected
8 Table with profiing resufts for "Protein bin i Select Al Unselect All Imvert

sh. Table with profiing similarity accounting fo

0 Selected
et

[@ 1.1. Category del
[@ 1.2. Category mq

® 1.3. Proﬁles/Me1 'H Endpoint data variation (1 selected: Huma « Category i o
. ' Endpoint data variation (2 selected: Huma HEndpoint data variation
@ List of profiles/mq sh, Table with profiing similarity accounting fo Parameter variation
o, Table with profiing similarity accounting fol .
@ AE 6.1: Compoun & Table of category members ﬁChemlql p.:roﬁle. .
@ — ' Table with calculated structural similarity &ME!CthLS‘tIC SII'T'IIIEI'Ity
Hint ' Table with profiing results for "Organic furjd 'E.TEHE with calculated structural SiI"I"IiIEI'it)'

' Table with profiing results for "Structure
' Table with profiing results for "DNA binding 4 External content

5 Table with profiing results for "US-EPA Ne [=lImage provided by user
o, Table with profiing similarity accounting fol ;

' Endpoint data variation (5 selected: Huma AaText DdeEd b‘f user
12 Parameter variation (5 selected: Boiling pol
' Endpoint data variation (4 selected: Physi
' Table with selected 2D/3D parameters for

]88 Table with selected endpoint data values
N\ Add /Remove [ 20 21 [ Grouping

& Alert performance
« [ |Input
[14 Target substance

=

PURPOSE:

In this scenario, it is claimg
under consideration, Such
themselves and/or their (b|
- the compounds to which
the target substances) havi
- the provided evidence sy

i

2

Category definition
and members

Consistency chec

a
>

>
@[reate new ‘ | oK | | Cancel |

l l l
Information can be included by clicking the Add/Remove button (1) located below the corresponding AE. The Add/Remove
button invokes the so-called “Report basket” (2). The latter contain different items triggered by the actions of the user
during the workflow (e.g. Alert performance calculation, applying of category elements, etc.).

Additionally, new items (including items with external content) can be created (3).

OK | | Cancel

Items with external content (text and picture) will be added for AE 6.1: Compounds the test organism is exposed to
(see next slides).
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Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members
AE C.1: Substance characterization

=] Customize report centent and appearance b ] 4
| Report basket - O *
Options 4
f] SelectAll | Unselect All [ Invert [About| Options
4 [/] Category A
1.1. Cateqorv definition B Table with profiing results for "DNA alerts for C Table of category members
[® gory 8 Table with profiing results for "DMA binding by # s Fame | |
(>1.2. Category members . Table with profiing similarity accounting for me ! 51355 [e5 Dichlorophenol [Ocled@eclC)d :
& Table with profiin "Protein binding

l@ Information of category members ( ]

1 b, Table with profilin ccounting for me
. . . ‘5 Endpoint data vary ected: Human He
l@ Ranges for selected physmochemlg} Lrtles and calcu & Endpoint data ected: Human He e e SRR Rt

|® Purity / Impurity

0
[

PAE C.1: Substance characterization 8 Table with Select All
- b, Table with p me
Hint 8 Table with p Sloselectall ctiol R T [Horophendl, GG
PURPOSE: ' Table with p Invert irnilal 2346
The substance which is used as the source substance needs to have a clear substan 'H Table with p .
characterization. It has to be assessed whether: 8 Table with p Preview é
- the chemical identity of the analogue is sufficiently clear for 2 meaningful assessm 1 Table with p Delete )

proposed read-across; and
- the impurity prefile is clear. <

g 553755 |36 CEECEEEIEE

Category definition
and members

Consistency check

Marme, CAS and/cr EC number, chemical structure should be provided. | Create new | | oK | | Cancel |

Add / Remove g jo5952 [2.4,5-Trichioi [OcTccOe(@)ecicl
(¥) AE C.5: Reliab 2 dequacy of the source study(ies)

[© 1.3. Profiles/Metabolisms

One assessment element (AE C.1) (1) related to the characterization of the category members is included in the Category
definition and members section. In order to add substance characterization select Add/Remove button (2) and check Table of
category members item (3), which is generated during the workflow. If impurities/additives of the used analogues are available,
they will be also included. The current analogues have no additives/impurities. Example on how the AE C.1. will look in the
generated report is shown when click on Preview button (4).
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Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members N
AE C.5: Reliability and adequacy of the source study(ies)

2] Create new items - o X {Automatically generated

Options « 0 Selectet gy, your text here:
Select All Unselect A Inveri
| Customize report content and appearance 2] Report basket - O X 4 Category
Options 4 0 Selected T Endpoint data variation
£ Select All | Unselect Al Invert gzﬁ’:r;’::r” r‘f%“:t“}”
« [] category P

di.Mechanistic similarity
T Table with calculated structural similarity
4 External content
[=lImage provided by user
Text provided by user

'H Table with profiing results for "DMA alerts for AMES, CA an (|
sh. Table with profiing similarity accounting for metabolism (™
g Table with profilng results for "DNA binding by OASIS" 3
5 Table with profilng results for "Protein binding alerts for Cf

[@ 1.1. Category definition
(»)1.2. Category members

[@ Information of category mem

[@ Ranges for selected physicoch
[@ Purity / Impurity

(%) AE C.5: Reliability and adequ:

@ Hint
PURPOSE:
The source study needs to match the defaul
adequacy as requested for any other key stu
- the study design reported for the source s
prediction based on read-across:
- the study design should cover the key pan
to in Article 13(3);
- the study design should cover an exposur:
corresponding method referred to in Article

Category definition
and members

Consistency check

#h, Table with profiing similarity accounting for metabolism ("

5 Endpoint data variation (1 selected: Human Health Hazards#Genetic 1
5 Endpoint data variation (2 selected: Human Health Hazards#Genetic 1
o, Table with profilng similarity accounting for metabolism ("Rat liver 59 1
o, Table with profilng similarity accounting for metabolism ("Rat liver S9 1
A& Table of category members

'8 Table with calculated structural similarity

'8 Table with profiing results for "Organic functional groups”

'8 Table with profiling results for "Structure similarity”

g Table with profiling results for "DNA binding by OECD"

5 Table with profilng results for "US-EPA New Chemical Categories”

b, Table with profiling similarity accounting for metabolism ("Rat liver 59 1f
5 Endpoint data variation (5 selected: Human Health Hazards#Genetic 1
5 Parameter variation (5 selected: Boiling point; log Kow; Molecular Wei
5 Endpoint data variation (4 selected: Physical Chemical Properties#Boili
5 Table with selected 20/3D parameters for category members

'8 Table with selected endpoint data values

4 [| Grouping

[[]& Alert performance
4 [ |Input
&, stance 6
< >

Create new H OK ! || Cancel

The possible example text is:

The target substance have been tested
according to in Vitro Mammalian Chromosome
Aberration Test

All the experimental data for four source

- there is adequate and reliable documentation of the applied test method, ie. a robust study

summary should be provided. The test material used represents the source substance as
described in the hypothesis in terms of purity and impurities.

1
Il Add/Remove

In order to add text information to the report: expand the AE C.5,
click Add/Remove button (1), click Create new (2) in Report
basket window, click Text provided by user (3), write in or paste the
text in the appeared empty window and confirm by OK (5). A new
item called “Test provided by the user” appeared under section
External content of the Report basket . Finally click OK (6).

te report

substances has been tested based on in Vitro
Mammalian Chromosome Aberration Test and
are used for the prediction of Chromosomal
aberration of the target substance A

A snapshot from Filter points by test conditions could
be provided (see next slide).
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Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members
AE C.5: Reliability and adequacy of the source study(ies)

“! Customize report content and appearance — m} X =) — ] w
| Create new items — O x
- ltem name
tions « 1 Selected |Automatically generated
f Select All Unselect All | Invert Options Select your image here:
4 Category 5
=) Report basket ‘EEndpoint data variation
| fees mmmaages y s sasssvasess ey T i Paramneter variation
f Select All | Unselect All Invert B Chemical profile
1.2. Category members P
gory 4 [] category ; d.Mechanistic simitarity
. & Table with profiing results for "DNA alerts for AMES, CA . R
() Information of category membs k. Table with profilng smiarty accounting for metabolism 1] Table with calculated structural similarity
[@ [& Table with profiling results for "DNA binding by OASIS" 3 4 External content
Ranges for selected physicocher [& Table with profiing results for "Protein binding alerts for
9 phy: |, Table with profiling similarity accounting for metabolism - { \
@ . . & Endpoint data variation (1 selected: Human Health Hazards#Genetic 1 AuText provided by user
Pl.ll'lty / |mP|-“'|ty & Endpoint data variation (2 selected: Human Health Hazards#Genetic 1 Specify how 6 bage width is occupied by the image:
|k, Table with profiing simiarity accounting for metabolism ("Rat liver 59 1} ;
[® AE C.1: Substance characterizat |sh; Table with profiing simiarity accounting for metabolism ("Rat liver S9 1 Image width,
A Table of category members
" . i & Table with calculated structural similarity QK | | Cancel |
@ AEC.5: REIIabIIIty and adequaq [& Table with profiling results for "Organic functional groups”

'8 Table with profiling results for "Structure similarity"
& Table with profiing results for "DNA binding by OECD"™
'8 Table with profiing results for "US-EPA New Chemical Categories”
|k, Table with profiing simiarity accounting for metabolism ("Rat liver 59 1|
'8 Endpoint data variation (5 selected: Human Health Hazards#Genetic 1)
& Parameter variation (5 selected: Boiing point; log Kow; Molecular Weil
adeguacy as requested for any other key study ' Endpoint data variztion (4 selected: Physical Chemical Properties#Boili|
- the study design reported for the source stug g Table with selected 2D/3D parameters for category members
prediction based on read-across: (] Table with selected endpoint data values
- the study design should cover the key param “ [¥] External content i .

. . [/]As The target substance have been tested according to in ... (text prov|
to in Article 13(3); 4+ [ Grouping
- the study design should cover an exposure di []& Alert performance
corresponding method referred to in Article 13 « (1T
- there is adequate and reliable documentatior
summary should be provided. The test materia 2
described in the hypothesis in terms of purity ¢ ©

‘ A The target substance have been tested according tc

(~) Hint
PURPOSE:
The source study needs to match the default R

Category definition
and members
Consistency check

stance

~Toresterew || Ok ][ cancel

The possible image added to the text in AE C.5 in RAAF scenario 6:

AN on
- L ] L ]
In order to add picture to the report: click Add/Remove (1) then click Create new (2) in the Report
basket window, click Image provided by user (3) and then select OK (4). New window appears where you
can add your custom picture by Copy/Paste or browsing (5) to the directory in your PC where the desired —
picture is saved*. Finally confirm by OK (6). The entered picture will appear in the Report basket under ——

External content section and the check box will be ticked. Finally confirm by OK (7) in the Report basket . As
result of this a new item will be added in the wizard under the AE 6.1.

38
log Kaw
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Section: Category

Report
Report generation according to RAAF Scenario 6

Subsection: Category definition and members
AE 6.1: Compounds the test organism is exposed to

\“] Customize report content and appearance

() 1.1. Category definition

[@ 1.2. Category members

Category definition
and members

Consistency check

(*)1.3. Profiles/Metabolisms

[@ List of profiles/metabolisms

(A) AE 6.1: Compounds the test organism is exposed to

@Hnt

PURPOSE:

In this scenario, it is claimed that different compounds have the same effects for the property under
consideration. Such different compounds may be the source and target substances themselves and/or their
(biajtransformation products. It has to be assessed whether:

- the compounds to which the test organism is exposed (after administration of the source and the target
substances) have been established in the documentation; and

- the provided evidence supports the explanation.

Add / Remove

iit Categories

The oecd 18)SRk PGB BT BRRBHEREMRING RS Rical e

April, 2020

The possible example text that could be
added to the AE 6.1 is:

®*  Four source substances (B, C, D and E) are
used to predict the property under
consideration for Target A;

®* Source substances (analogues) B, C, D and
E have common reactivity pattern;

®*  Functionality that may cause chromosomal
aberration by three different mechanisms for
DNA interaction is identified in the
metabolites of all category members;

* The primary group is defined based on
“Quinones and Trihydroxybenzenes”
accounting for jn vitro Rat metabolism.

How to add the report item with external
content is illustrated on the next slide:
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Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members
AE 6.1: Compounds the test organism is exposed to _ O x

L

Customize report content and appearance - O X ltem name

L—\utomatically generated |

(=) Report basket o O < Enter your text here:
- Four source substances (B, C, D and E) are used to predict
Options 4 0 Selected . .
t] Select Al | Unselect Al \vert property under consideration for Target A;
.| < []Category 4 Source substances (analegues) B, C, D and E have common
@ 1.1. CatEgDry defini [ ]t Table with profiing results for "DMA alerts for AMES, CA and MNT by J reactivity pattern;
sh. Table with profiling similarity accounting for metabolism ("Rat liver 59 1

Functionality that may cause chromosomal aberration by
three different mechanisms for DNA interaction is identified
in the metabolites of all category members;

[@ 1.2. Category memb
(®)1.3. Profiles/Metabc

& Table with profiling results for "DMA binding by QASIS”
& Table with profiling results for "Protein hinding alerts for Chromosomal
4, Table with profiing simikrite accounting far matahaliem ("Rat lvar G0 &

I® List of profiles/metabe 1 Endpoint dats vartion | (=) Create new items _ O % Tl'_IE primary group is deﬁned_based on "_Quinones and )
@ AEet o —d :Egglpeo:::tﬁi;ﬂ:iﬁ T T e ot Trihydroxybenzenes™ accounting for in vitro Rat metabolism,
«1i Lompounds Select Al Unselect All Invert

. Table with profiing 5|m|
& Table of category mem| < Category

& Table with calculated st ‘Endpoint data variation ( \% QK | | Cancel
‘g Parameter varation 5

(~) Hint

PURPOSE:

In this scenario, it is claimed that 13 Table with profiing resi T Chemical profile
different compounds may be the 2 Table with profilng resi sh.Mechanistic similarity
be assessed whether: & Table with profiing res g Table with calculsted structural similariy [t Table with selected 2D/3D parameters for category membe
[)lha mmE?uhnd; to \:hi;h the tet W, Table with | « External content Table with selected endpoint data values
.. een Esla. ished in the documen 2 Endpoint d3 External content
Category definition - the provided evidence supports & Parameter [V] & Text provided by the user (text provided by user)
and members 5 Endpoint d & 4

=
[T Alert performance

« [ |Input 7
i T t substal

T " T 4 ¥

- Add / Remove & Table with s&ETTE
Conmstency check _ [ |t Table with selected end
4 [ | External content
1 ["]# The target substance h

[(]&slimage from clipboard N
4 [| Grouping

[t Alert performance | Create new | | OK | ‘ Cancel |
« [|Input

[ 14 Target substance

In order to add text information to the report: expand the AE 6.1,
ceaenee )L LI click Add/Remove button (1), click Create new (2) in Report
basket window, click Text provided by user (3), write in or paste the
text in the appeared empty window (4) and confirm by OK (5). A new
item called “Test provided by the user” appeared under section
- = <l External content of the Report basket (6). Finally click OK (7).
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members
AE 6.1: Compounds the test organism is exposed to

(2] Custemize report content and appearance ] X

Example of how the example text will look
in the generated report is shown below:

() 1.1. Category definition

[@ 1.2. Category members
() 1.3. Profiles/Metabolisms
I@ List of profiles/metabolisms ( 1 Four source substances (B, C, D and E) are used to predict ... (text provided by user)

(%) AE 6.1: Compounds the test organism is exposed to 2 Four source substances (B, C, D and E) are used to predict the property under
(*) Hint L consideration for Target A;
PURPOSE: Source substances (analogues) B, C, D and E have common reactivity pattern;

In this scenario, it is claimed that different compounds have the same effects for the property under consideration. Such
different compounds may be the source and target substances themselves and/or their (bio)transformation products, It has to
be assessed whethar:

- the compounds to which the test organism is exposed (after administration of the source and 4]
been established in the documentation; and

- the provided evidence supports the explanation.

Add / Remove

|A- Four source substances (B, C, D and E) are used to predict ... (text provided tm

Functionality that may cause chromosomal aberration by three different

mechanisms for DNA interaction is identified in the metabolites of all category

members;

Category definition
and members

Consistency check

The primary group is defined based on “Quinones and Trihydroxybenzenes”

accounting for in vitro Rat metabolism.

There are two options (1) for editing or
preview the generated report item. How
will look the text item in the report is
shown on the right (2)

Back I Mext I Cancel I Create report I
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Category definition and members
AE 6.1: Compounds the test organism is exposed to

12| Customize report content and appearance - O x

The possible image that could be added to
the AE 6.1 is:

(&) 1.1. Category definition

[@ 1.2. Category members
(* 1.3. Profiles/Metabolisms

l@ List of profiles/metabolisms = ) i

(%) AE 6.1: Compounds the test organism is exposed to i /@ /%3):/ __)\(2\ = :W(OI = \,’%j\/\
(=) Hint
PURPOSE:

In this scenario, it is claimed that different compounds have the same effects for the property under consideration. Such
different compounds may be the source and target substances themselves and/or their (biojtransformation products. It has to

Target A | Source B | Source C | Source D | SourceE |

be assessed whether. EC Number:2097... EC Number:2024... EC Number:2132... EC Number:2004... EC Number:2017.
- the compounds to which the test organism is exposed (after administration of the source and the target substances) have
Category definition been established in the documentation; and 591-35-5 95-95-4 933-75-5 58-90-2 87-86-5
- the provided evidence supports the explanation, . - - = =
ngh " H‘gh S ngh 8 ngh ngh
Toresr dreds 3,5-dichlorophe.., "2,4,5-trichlorop..., “2,3,6-trichlorop.., 2,3 4,6-tetrachlor... “pentachlorophe.

|An Four source substances (B, C, D and E) are used to predict ... (text provided t m 3 ‘

How to add the image to the report is
illustrated on the next slides:

Back I Next I Cancel I Create report I
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Report
Report generation according to RAAF Scenario 6

Section: Category

Subsection: Category definition and members : - b
. . ltem name
AE 6.1: Compounds the test organism is exposed tO | omueaiy generaica
#] Customize report content and appearance - O X Select your image here:
B) Report basket - o % Target A | Source B | Source C | Source D | Source E
Options 4 1 Selected - 3 .
f ] Select Al [ Unselect All [ invert /@\ Aé fOW Or > (1) ::v
4[| Category ~ . Y e \]/\ — i it
) [ Table with profiling results for "DNA alerts for AMES, CA and MNT ¢
[® 1.1. Category definition []eh. Table with profiing similarity accounting for metabolism ("Rat liver ¢
[t Table with profiing results for "DNA binding by OASIS”
[G’) 1.2. category members [\ Table with profiing results for "Protein binding alerts for Chromosor EC Number:2097... EC Number:2024... EC Number:2132... EC Number:2004... EC Number:2017.
® 1.3. Proﬁles/Metabolism Eg ;:I;Ipeowlth profiing similarity accounting for metabolism (“Rat lver ¢ 591-35-5 95-95-4 933-75-5 58-90-2 87-86-5
. . | Create new items - O X High High High High High
l@ List of profiles/metabolisms Ez Eggl‘:’ = + Setectag | | 735 dichiorophe.., "245-trichlorop.., "2.3,6-trichiorop.., 23,4 6-tetrachior., “pentachiorophe.
ptions 4 elec
@ AE 6.1: Compounds the test [ Jsh. Table j Select Al Unselect A Invert -Abaut Options
— []4& Table (‘ategorv - - B Specify how much of the page width is occupied by the image: 6
@ Hint [ ]t Table Endpoint dats variti Image width, % |75
PURPOSE: [I& Table mParameter variation
In this scenario, it is claimed that differan L]t Table ta.Chemical profile
. []tg Table Mechanistic simia oK Cancel
different compounds may be the source g [ Table ;Tel; ian m\]c 5|‘m| t;;ty s
b d whether: able with calculate simifar
S E:::s;;mm;s t:whi(h the test organi [lsh. Table | . External content i
" n established in the documentation; a L& Endpo |_|E Iable with selected endpoint data values
Category definition 1 e provided evidence supports the expl Eg PEardam AaText provided by user Pl D External content
and members EETQMZO [/ Picturel.png (image provided by user)
- ‘dd."Remcve « [ ] Grouping
Consistency check [ I8 Table
= « 9 Bxtermal co [ o ][ G ] )8 et performance
‘ A Four source substances (B, C, U []& The ta = T 4 [ Input
[J=limage from clipboard No.1 (image provided by user) []& Target substance
[/]& Four source substa D and E) are used to predict ... (te» 7
4 [| Grouping < >
[]tg Alert performance /A
4 [|Input Create new | | Ok | | Cancel |
1 #& Tarnat ciheranra N
< >

In order to add picture to the report: click Add/Remove (1) then click Create new (2) in the Report basket window, click Image provided by user (3) and then
select OK (4). New window appears where you can add your custom picture by Copy/Paste or browsing (5) to the directory in your PC where the desired picture is
saved*. Finally confirm by OK (6). The entered picture will appear in the Report basket under External content section and the check box will be ticked. Finally confirm
by OK (7) in the Report basket . As result of this a new item will be added in the wizard under the AE 6.1.

*In the current example a picture illustrating the target chemical marked as Target A and source substances (marked with Source from B to F) was prepared in
advanﬁe OECD (Q)SAR Toolbox for Grouping Chemicals into Categories April, 2020 59




QSAR TOOLBOX

Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check

AE C.2: Structural similarity and structural differences within the category

() 2.1. Physicochemical similarity

The possible example text could be added to
the AE C.2 is:

(= 2.2. Structural similarity

[@ Structural similarity

e Structural similarity between Target

(%) AE C.2: Structural similarity and structural differences within the category

substance A and five source substances
(B, C, D and E) according to Str.

® rint

Add / Remove

similarity profiler is in the range of [28.6

A Structural similarity between Target substance A and ... (text provided by use [T BEEEY

(¥) AE C.3: Link of structural similarity and differences with the proposed regular pattern

- 76.2%]
« Target A and substances D, E have
same functionalities with respect to OFG

Category definition
and members

[@ 2.3. Mechanistic similarity

Consistency check

[@ 2.4. Additional endpoints

profiler

[© 2.5. Other AEs

« Source substance B and C have same

functionalities as target A, with
exception of one group: Aromatic
perhalogencarbons

Appendix with similarity table and profile

statistics for OFG profiler could be
provided here (see next two slides):

Back I Next I Cancel I Create report I
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE C.2: Structural similarity and structural differences within the category

| Customize report content and appearance — O *
e e Example with how the AE C.2 will look in
Options « 2 Selected .
f Select All Unselect All Invert H .
— ' [imet the generated report is shown below:
— []= Table with profiing results for "DMA alerts for AMES, CA and MNT L
2.1, Physmochemlcal si [Juh. Table with profiling simiarity accounting for metabolism ("Rat liver ¢ =
Y [T Table with profiing resufts for "DNA binding by DASIS" Table with calculated structural similarity
@ 2.2. Structural similarit [t Table with profiing results for "Protein binding alerts for Chromosaoi 4 Options
PRSP Table with profiling similarity accounting for metabolism ("Rat liver £ Mode: Hologram, CombineAlIFeatures
I® Structural similarity Endpoint data variation (1 selected: Human Health Hazards#Genet N Measure: Dice
Comments on structural < Endpoint data variation (2 selected: Human Health Hazards#Genet .
l® Table with profiing similarity accounting for metabalism ("Rat liver ¢ Molecular features: AtomCenteredFragments
® AE C.2: Structural similar Table with profiing simiarity accounting for metabolism ("Rat liver € Atom characteristics: AtomType, CountHAttached, Hybridization
4 Tahle of catagong b
@ Hint Z‘ﬂ Table with calculated structural simila
PURPOSE: [_I& Table with profiing res Select Al s Calcufated structure similarity
The sim of this AE is to verify that all ¢ (18 Table with profiing resc Elec - = = = =
| ctural differences used for the cat [_If Table with profiing res. Unselect All
he structural similarities identified 2 [ [t Table with profiing res. CAS 591-35-5 |CAS 87-86-5 |CAS58-90-2  |CAS 933-75-5  |CAS 95-95-4
1 here are structural differences whic [ s, Table with profiing simj Invert e 1 100% 28.6 % 40 % 31.6 % 52.6 %
Celterar i em ;‘m Endpoint data variatio X rds#Genet CAS 591-35-5
L — e (/& Parameter variation (5 Rrevisw Molecular V 327 266 % 100% 9.6 % 5% 36.4 %
and members [ & Endpoint data variation Delete roperties#E CAS 87-86-5
. s [ ]t Table with selected 2D, mbers
A =‘m ! = == 328 40 % 69,6 % 100% 76.2 % 66.7 %
Consistency check ‘ Structural similarity betweel [T Table with selected endpoint data values o oo
o « [/] External content
I® AE C.3: Link of structural []As The target substance have been tested according to in ... (text p ﬁg 933755 316 % [#5% 76.2% 100% 50 %
T [ |E&=1image from clipboard No.1 (image provided by user) -
[GD 2.3. Mechanistic simila [ | Four source substances (B, C, D and E) are used to predict ... (tex 332 FZ-E %o 36.4 % 66.7 % 60 % 100%
[G) 2.4. Additional endpoi [ J&=limage from cipboard No.2 (image provided by user) CAS 95954
[] A Structural similarity between Target substance A and ... (text prov
[(‘:’) 2.5. Other AEs 4 [_| Grouping
[t Alark narfarranca -
< >
Create new | | oK ‘ | Cancel

Two additional items have to be added in order to support the textual information:
Click Add/Remove button (1) and check the Table with calculated structural similarity item (2) which is stored in the Report basket.
Right click and Preview the item (3). A table providing structural similarity between each of the category members is shown (4).
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE C.2: Structural similarity and structural differences within the category

|2 Customize report content and appearance

The possible report item containing image file
could be added to the AE C.2 (see slide 59
with instructions how to create it):

) 2.1. Physicochemical similarity
() 2.2. Structural similarity |

(© structural similarity Appendix with profiling statistics based on OFG profiler could be added:

(¥) Comments on structural similarity

(%) AE C.2: Structural similarity and structural differences within the category

(=) vint

PURPOSE: Organic functional groups

The aim of this AE is to verify that all category members indeed meet the criteria for structural similarities and allowed
structural differences used for the category description. It has to be assessed whether:
- the structural similarities identified apply to all category members; and
- there are structural differences which are allowed within the category.
Category definition

2
Add [ Re
and members S ]

Consistency check | 1 Table with calculated structural similarity m 3 |

| A Structural similarity between Target substance A and ... {text provided by use m 3 |

(¥) AE C.3: Link of structural similarity and differences with the proposed regular pattern
[@ 2.3. Mechanistic similarity 0
[@ 2.4. Additional endpoints
©2.5. Other AEs

Back l Mext l Cancel I Create report I
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Report

Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check

AE C.3: Link of structural similarity and differences with the proposed regular pattern

|2 Customize report content and appearance

(¥ 2.1. Physicochemical similarity

The possible content of text added to
the AE C.3 is:

(») 2.2. Structural similarity
[@ Structural similarity

l@ Comments on structural similarity

() AE C.2: Structural similarity and structural differences within the category

(*) AE C.3: Link of structural similarity and differences with the proposed regular pattern

or
PURPOSE:
It has to be assessed whether:
- the documentation provides an explanation why the category members should behave in a predictable manner (e.g. based
on no absorption due to molecular-weight considerations, or lacking reactivity towards biological material, regular pattern in
increasing strength of effect due to kinetic differences);
- it is likely that all category members follow the proposed explanation and where the boundaries of the category are in this
respect; and
- the provided evidence supports the explanation.

(~)2.3. Mechanistic similarity
[@ 2.4. Additional endpoints
[© 2.5. Other AEs

Category definition
and members

Consistency check

+ No alerts related to chromosomal
aberration have been identified in the
structures of the target and the source
substances as parents.

« Target and analogues are activated as
a result of in vitro S9 metabolism
simulator by generating “"Quinones and
Trihydroxybenzenes”;

« In this respect, the structurally defined
category from target (A) and four
source substances (B, C, D, E) have
common reactivity pattern of
generated in vitro S9 metabolites.

The 0BT QERR 103RAR TRebal AL LRURRE IR s iR Sategories
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check

AE 6.2: Common underlying mechanism, qualitative aspects

(=] Customize report content and appearance

(> 2.1. Physicochemical similarity

[@ 2.2. Structural similarity

(= 2.3. Mechanistic similarity
l@ Mechanistic similarity

!(‘\,. e e e

ity |

(~) AE 6.2: Common underlying mechanism, qualitative aspects

(~) Hint
PURPOSE:
The hypothesis/justification has to explain how the compounds the test organism is exposed to lead to the same type of
effects/absence of effects. It has to be assessed whether:
- the documentation has established a common underlying mechanism;
- this mechanism links the structures of these compounds under consideration with the possibility to predict qualitatively
similar type of effects for the target substance for the property under consideration; and
- the provided evidence supports the explanation.

Add / Remove

A Target substance A and source substances B, C, D, E ... (text provided by usel m £

() 2.4. Additional endpoints
|2 2.5. Other AEs

Category definition
and members

Consistency check

Back I Next I Cancel I Create report I

The possible example text for AE 6.2 is

. Target substance A and source substances B, C, D, E
react via a common underling mechanism according to
DNA binding by OASIS

. Quinones and Trihydroxybenzenes functionality alert is
identified in all category members after metabolic
activation (see Appendix Metabolite/Profiling)

. Common mechanism is illustrated in
Metabolites/Profiling

. Our assumption is that the toxic effect is based on
Quinones and Trihydroxybenzenes functionality

* As a primary group is used the Quinones and
Trihydroxybenzenes group presented with three
different mechanism of actions, supported by the
calculated alert performance

. The similarity with respect to the metabolic pattern
could be seen in AE 4.5. above.

Appendix

Additionally, metabolic maps (for each of the analogues),
produced by external software or found in the literature,
could be included to this AE in order to support the
mechanistic similarity of the category.
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE 6.3: Common underlying mechanism, qualitative aspects

=) Customize report content and appearance - m} X
The possible text added for the AE 6.3 is:
2] Report basket - m} *
Dpil'ons 4 | 2 Sle\e(hed
f Select All Unselect All Invert
©2.1. Physicochemical sin ey o oes * Target substance A and four source
[@ 2.2. Structural similarity [y, Table with profiing simiarity accounting for metabalism ("Rat lver ¢ Su bSta nces ha S common rea CtIVIty
[]# Endpoint data variation (1 selected: Human Health Hazards#Genet
[@ 2.3. Mechanistic similari [Jta Endpoint data variation (2 selected: Human Health Hazards#Genet patte rn
- ) ["]é, Table with profiing similarity accounting for metabolism ("Rat Iver & .
[@ 2.4. Additional endpoini [ ]dh, Table with profiing simiarity acceunting for metabolism ("Rat lver ¢ . Th ey a I | fo rm ed Qulnones and
[14& Table of category members m
(»)2.5. Other AEs =t

B Table wih caleted stuctura smbarty . o Trihydroxybenzenes functionality as

okl it brotine s or ttarn sy ; ;

LJ::E WEE Erog:lng resuE ;m "[S}TWActtnlndmg bt?f "{:}YECD" metabO“teS responSI ble for the
toxicity effects

A Table w:rth proﬁl?ng rgst_.llts for "U&EP_A New Chemiql Categories”
+ Toxic effects of all source substances

(=) AE 6.3: Common underlyin| 2

(~) Hint

PURPOSE:
Under this scenario, quantitative differen
has to be assessed whethen 1 ara C g T BOMTg DO, 100 ROw, Moecaar v
= documentation established that th. []%1 Endpoint data variation (4 selected: Physical Chemical Properties#E

(

ey eTTforT Tttt
5 selected: Human Health Hazards#Genet

=hieFaiterritrprofimsr
[+ Endpoint data variation

Category definition rediction is derived from the relat ]t Table with selected 2D/3D parameters for category members a n d ta rg et a re S U p pO I‘ted by th e
and members e el « 7 Dxtematcomane o e voes identified additional genotoxicity data
Consistency check rovided evidence supports the ex []As The target substance have been tested acc ... (textp . -
L= image from clipboard No.1 (image provided b - Ssee Data matrix ﬂ Ie generated by
[ 1A Four source substances (B, C, D and E) zre u! ict ... (tex . .
O =l image ﬁom.cli.pb.oard No.2 (image provided b a pred |Ct|o n Re po rt
I® AE 6.4: Exposure to other ) ["]Aa Structural similarity between Target substance .. (text prov
I@ AE 6.5: O f oth [/] A Target substance A and four source substances has common ... ( m
.5: Occurrence of othe , ping J H H H
STy R————C L Include the Endpoint data variation
.4: Consistency of effe v H H
Y Sl " item stored in the report basket (2).
I@ AE C.6: Bias that influences
Create new | | OK | | Cancel -

Back I Next I Cancel I Create report I
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Report

Report generation according to RAAF Scenario 6

Section: Category

Subsection:

Consistency check

AE 6.4: Exposure to other compounds than to those linked to the prediction

(2] Customize report content and appearance

() 2.1. Physicochemical similarity

The possible example text to added to the
AE 6.4 is:

[@ 2.2. Structural similarity

[@ 2.3. Mechanistic similarity
[@ 2.4. Additional endpoints

Category definition
and members

Consistency check

(= 2.5. Other AEs

FS;EAE 6.3: Common underlgng mechanism! guantitative asgects

@ AE 6.4: Exposure to other compounds than to those linked to the prediction

@)—mt

PURPOSE:

Other compounds than those linked in the hypothesis to the prediction may be formed via other (bic)transformation
pathways or may be intermediates/metabolites of the identified pathway. In addition, the impurity profiles associated with
the source and target substances may have an impact on the prediction. The other compounds may have been identified by
the hypothesis, but not linked to the prediction. Another possibility is that the occurrence of such compounds has been
identified by the assessing expert, It has to be assessed whether:

- other compounds that those linked to the prediction may be formed (e.g. via another (biojtransformation pathway or as
intermediates) or are present as impurities (see AE A.1); and

- indications are available that such compaunds could influence the prediction of the property under consideration.

Add / Remove

| A Target substance A and all source substances (B-E) do ... {text provided by u: m 3 |

(%) AE 6.5: Occurrence of other effects than covered by the hypothesis and justification

I@ AE C.4: Consistency of effects in the data matrix

I@ AE C.6: Bias that influences the prediction

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories

Back I Next I Cancel I Create report I

April, 2020

® Target substance A and all source substances
(B-E) do not have DNA alerts based on the
endpoint-specific  profiler and are not
responsible for the toxicity effects acting as
parents.

®* Alerts for DNA binding causing chromosomal
aberration (Quinones and Trihydroxybenzenes
alert) are identified in the metabolites of the
target and the source substances after in vitro
Rat liver S9 activation

®*  QOur assumption is that the toxicity effect of the
category members is caused due to formation
of active metabolites rather than of the
chemicals themselves.

How to add the text is shown on slide 56.
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE 6.4: Exposure to other compounds than to those linked to the prediction

") Custornize report content and appearance

Example on how the AE 6.4 will look in the
generated report is shown:

. R . . Report basket _ O 1%
© 2.1. Physicochemical similarity g e
|© 2.2. Structural similarity | : I.(‘alegorv Select Al I Unselect Al Invert

B Table with profiling results for "DNA alerts for AMES, CA and MNT by OASIS"

Table with profiing similarity accounting for metabolism ("Rat liver 59 metabolism simulztor” and "DNA alerts for AMES, CA and b
k. Table with profiing results for "DNA binding by OASIS"

H Table with profiling results for "Protein binding alerts for Chromosomal aberration by OASIS"

Table with profiing simiarity accounting for metabolism ("Rat liver 59 metabolism simulator” and "Protein binding alerts for Chror’
B Endpoint data variation (1 selected: Human Health Hazards#Genetic Toxicity)

HEndpmnt data variation (2 selected: Human Health Hazards#Genetic Toxicity; Human Health Hazards#Acute Toxicity)

[/|sh, Table with profiling similarity accounting for metabolism ("Rat liver 59 metabolism simulator” and ™ DNA bmdmg by DAS -

[]eh, Table with profiing similarity accounting for metabolism ("Rat liver 59 metabolism simulator” and

[@ 2.3. Mechanistic similarity
[@ 2.4. Additional endpoints
(=)2.5. Other AEs

v) AE 6.3: Common underlving mechanism, guantitative aspects

@ AE 6.4: Exposure to other compounds than to those linked to the prediction 4 Table of category members Select All
@ [ Table with calculated structural simifarity Unselect All 3
Hint [t Table with profiing results for "Organic functional groups” Esls
PURPOSE: [ Table with profiing results for "Structure simiarity” Invert
3 N B L N . [ Table with profiing results for "DNA binding by OECD"
z definiti Other compounds than thoserlmked in the I'}yputhas\s}u the prediction may be formed via oth er(blu]transformatlon [ Table with profiing results for "US-EPA New Chermical Categories™
ategory definition pathways or may be intermediates/metabolites of the identified pathway. In addition, the impurity profiles associated with [, Table with profiing simiarity accounting for metabolsm ("Rat iver SO metabolsm simulator egoi
and members the source and target substances may have an impact on the prediction. The other compounds may have been identified by -

she hypothesis, but not linked ta the prediction. Another passibility is that the accurrence of such compounds has been
entified by the assessing expert. It has to be assessad whether:

1 other compounds that thase linked to the prediction may be formed (e.g. via another (bicjtransformation pathway ar as
termadiates) or are present as impurities (see AE A.1); and

Jindications are availzble that such compounds could influence the prediction of the property under consideration. Table tzing number of bolites includi £ wi ific ale

Consistency check

Add / Remove DNA binding by OASIS P1 P2 P3 P4 P5
& 591-35-5 |87-86-5 |58-90-2 |933-75-5 [95-95-4
A« Target substance A and all source substances (B-E) do ... {text provided by u: m - —
— ™ Michael-type addition, 1 1 2 1 1
[ AE 6.5: Occurrence of other effects than covered by the hypothesis and justification quinoid structures >>
[@ AE C.4: Consistency of effects in the data matrix '?:::;:Zi:b:dnzerm
[@ AE C.6: Bias that influences the prediction DNA intercalation >> T T > 1 T
Quinones and

Additionally to the text, the profiling similarity accounting for metabolism could be also included. To do this click on
Add/Remove (1) button then check the box of Table with profiling similarity accounting for metabolism .... (2). The
item is stored in the report basket, during the actions performed in the section Profiling. Right click and select Preview button
(3). Tables summarizing the number of metabolite including the parent with the alerts is provided (4).
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Report

Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check

AE 6.5: Occurrence of other effects than covered by the hypothesis and justification

2} Customize report content and appearance

(*)2.1. Physicochemical similarity

The possible example text to be added
to the AE 6.5 is:

[@ 2.2. Structural similarity

[@ 2.3. Mechanistic similarity

[@ 2.4. Additional endpoints

(=)2.5. Other AEs

[@ AE 6.3: Common underlying mechanism, quantitative aspects

@ AE 6.4: Exposure to other compounds than to those linked to the prediction
-

(~) AE 6.5: Occurrence of other effects than covered by the hypothesis and justification

@ Hint

PURPOSE:

It has to be assessed whether:

- additional mechanisms than those identified in the hypothesis may be acting on the basis of mechanistic insights or derived
from information in the data matrix; and

- these additional mechanisms affect the prediction for the property under consideration.

Category definition
and members

Consistency check

Add / Remove

|Ap. The target substance A and source substances B, C, D, ... (text provided by u m 3 |

(~) AE C.4: Consistency of effects in the data matrix

l@ AE C.6: Bias that influences the prediction

* The target substance A and source
substances B, C, D, E have common
reactivity pattern based on presence of
Quinones and Trihydroxybenzenes
functionality in the structures of their
metabolites;

®* The Quinones and Trihydroxybenzenes
functionality could cause toxicity effect
by three different mechanisms for DNA
binding;

* No other  functionalities causing
chromosomal aberration by DNA
damage have been identified in the
structures of the parents and
metabolites.

Back I Next I Cancel I Create report I
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE C.4: Consistency of effects in the data matrix

= Customize report content and appearance - m} X
(2.3, Mechanistic similarity “| The possible text to added to the AE C.4 is:
[@ 2.4. Additional endpoints
(»2.5. Other AEs .

The target substance A and the four source
substances (B, C, D, E) show indication for
chromosomal aberration effect.

®* The latter is supported by the experimental
data identified for CA effect (caused also by

@AE 6.3: Common underlying mechanism, quantitative aspects
ying q P

[@ AE 6.4: Exposure to other compounds than to those linked to the prediction
%AE 6.5: Occurrence of other effects than covered by the hypothesis and justification

AE C.4: Consistency of effects in the data matrix

(~) Hint

SURPOSE DNA damage) found for target and source
. The category justification should include comparison of experimental data for the category members and a clear data matrix. S u bsta nces.
Category definition It has to be assessed whether:
and members - & data matrix has been provided which lists the category members in a suitable order versus their experimental data {e.g. for
REACH information requirements) and which identifies data gaps; . .
Consistency check - the properties of category members across the data matrix are consistent in effects; this has to be assessed in the following H ere Ccou Id be p rov'd ed a |SO th e d ata m atr|X
dimensions: .
- within the specific property which is under consideration for the prediction; sSna ps h Ot or refe rence to th e Da ta matrlx report
- between the property under consideration and related properties (e.g. between 28-day and 90-day repeated-dose .
toxicity studies; repreductive toxicity screening tests; and pre-natal developmental toxicity studies); (See n eXt Sl |d e) .
- characteristics across all relevant properties (e.g. different reactivity towards genetic material may indicate different
reactivity towards biological macromolecules which may influence the prediction for a 80-day repeated-dose toxicity study);
- the effects reported for the property under consideration differ in strength for the source substance and whether a basis for
this difference is provided: and
- the underlying data support the provided conclusions and explanations.

Add / Remove

| A The target substance A and the four source substances ... (text provided by 1 m 3 |

(%) AE C.6: Bias that influences the prediction

Back Next Cancel Create report
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Report
Report generation according to RAAF Scenario 6

Section: Category
Subsection: Consistency check
AE C.4: Consistency of effects in the data matrix

) Customize report content and appearance - O >

2} Report basket

Options 4
i Select All I Unselect All Linvert
[ e TGO tata et

[ |, Table with profilin
_ﬂ, Table with profiing Options 1 Selected
[]4 Table of category Select Al Unselect Al | Invert Optians
:n Table with calculay Category

(I Table with profiin BEndpoint data varation

[L15 Table with profiin tParameter variation

@ AE 6.3: Commo [t Table with profiin fChemical profie

|2] Create new items — O *

(2.3. Mechanist

®
N
2
Q
~*
=
2
=
m
w

|

=: PE:E WE: pm::?n dh.Mechanistic similarity
AE 6.4: Exposur Ll Table with profiin Table with calculated structural similar
® xp 8 Endpoint data vari B v

@ AE 6.5: Occurre [ |& Parameter variatio!

The image added to the AE C.4:

[ 8 Endpoint data vari -
@ AE C.4: Consiste (] Table with selecte| il
® I [ ] Table with selecte| Chemical #1 Chemical #2 Chemical #3 Chemical Chemical #5
Hint External content Substance identity |

PURPOSE: [ ] The target substa

Th ustificati [ |=l image from clipboa ¢
" : catte?)oWJUStl ;‘I: [ | Four source substances (B, C, D and E) are used to predict ... e sructure »:@i /@/
a5 Io be assessed [ |= image from clipboard No.2 (image provided by user) H o k i " A

- a data matrix has been o
REACH information req [ Structural simifarity between Target substance A and ... (text gro

Category definition
and members

. [ & Target substance A and source substances B, C, D, E ... (text frcge o s01.35.5 27865 sg.002 33758 es.05.0
Consistency check d.‘hE properties of categ [ ] Target substance A and four source substances has common .. (‘chemical name 3,5-Dichloraphenal phenol, 2,3,46- 23,6-Trichlorop 245 o
imensions: [ & Target substance A and all source substances (B-E) do ... (fexifipOther dentifier
- within the sps SMILES Octee(Clee(Cljel Octel(Cl)e(Clje(Clje(Cljeict Octc(Cljec(Clie(Clje1c] Ocie(Cl)cee(Cljcicl Octee(Cl)e(Cljectcl
b h [ & The target substance A and source substances B, C, D, ... (texff
- ?mee"t S [/|# The target substance A and the four source substances ... (teft Parameters unit
toxicity studies; reprodu - D Groupin Boiling point < [ 234 r 312 r 288 4 262 r 262
- characteristic ping log Kow [ 28 [ 278 [ 409 [ 3.45 [ 345
. 5 [18 Alert performance Molecular weight oa [ 163 r 268 r 232 r 197 r 197
reacthvity towards biolog [ pnput e I - sssess , soois - oo - soose
- the effects reported fo ‘Water Solubility mgL [ 204 r 3.00 I 178 r 108 r 114

[ 14 Target substance

this difference is provid  Profilers

5 <
- the underlying data su [r— | profites used for
P tand 3 metabolite
Create new “ Canclll Parent and 3 metabol tels): Parent and 4 metabolitels): Parent and 5 metabolite(s): erentand 3 metabolite(s), Parent and 4 metabolitels):
- . Has all of the required categories:

Using of “Rat liver A}:‘azs:’lvlzn: :h; fe:ulrltd :alesnr A:JEZS:!IVIZD: :h; te:ulrled :alesnrlcs A}:‘azs::‘lzni :h; tt:ulrled (a(tj AN2, AN2 5> Michael-type A}:‘azs::;: :heM te:ulrled :atesz_r
simulator” Combined parent and = chach-type addition, | ANZ, A ichaehtype addition, | AN, chacl type a " addition, quinoid structures, ANZ ichacl-type addi
y quinaid structures, AN2 »> Michael- quinoid structures, AN2 > Michael- quinoid structures, AN2 >> Michael- y | auinoid structures, AN2 >> Micl

oducts Radical > 52 Michael-type addition, quinoid

| A The target substance A and the four source substances . (text provided by t mhdm' mechanism via ROS formation Ta? addition, quinoid structures >> tr\:p?additmn;nuinnld structures > type addition, quinaid structures > 0 C 0 TP type addition, auinoid structure

irect) >> Quinones and v Quinones and Trihydrosybenzenes, -y e arery | QUINONes and Trihydroxybenze
No alert found, Non-covalent No alert found, Non-covalent No alert found, Non-covalent No alert found, Non-covalen
> . found, Non-covalent interaction, -

ovalent

interaction »»DNA intercalat
Quinones and

(%) AE C.6: Bias that influences the prediction

Steps illustrating how to add a snapshot are
already shown on slide 59.
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Report

Report generation according to RAAF Scenario 6

Section: Category

Subsection: Consistency check
AE C.6: Bias that influences the prediction

12 Customize report centent and appearance - m} X

() 2.1. Physicochemical similarity

[@ 2.2. Structural similarity

The possible example text which could
be added to the AE C.6 is:

[@ 2.3. Mechanistic similarity

[© 2.4. Additional endpoints

(=)2.5. Other AEs

l@ AE 6.3: Common underlying mechanism, quantitative aspects

l@ AE 6.4: Exposure to other compounds than to those linked to the prediction

[@ AE 6.5: Occurrence of other effects than covered by the hypothesis and justification

(¥) AE C.4: Consistency of effects in the data matrix

(~) AE C.6: Bias that influences the prediction

@Hnt

PURPOSE:
It has to be assessed whether:
- it is clear from the documentation how the source substance(s) have been chosen, for example, what methods/tools have

Category definition
and members

Consistency check

been used to map the field of potential source substance(s), which other substances have been considered and why they have
been discarded;

- there are additional, structurally-similar substances which are currently not used in the analogue approach and which
arguably could be used;

- there is readily-available information from these additional substances;

- this information is biologically significantly different for relevant properties in comparison with the existing analogue(s); and
- these differences decrease the confidence in the prediction (possibility of underestimation of hazard).

Add / Remove

| A The analogues are obtained based on & grouping accounting ... (text provids m 3 |

+ The analogues are obtained based on
a grouping accounting for in vitro rat
liver metabolism;

« All  analogues having different
metabolic pattern with respect to
DNA interaction causing

chromosomal aberration have been
removed during the
subcategorization process.

+ The identified four analogues used in
the read-across prediction have the
common functional groups according
to the OFG profiling scheme and the
same reactivity pattern with respect
to DNA interaction;
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Report
Generation of report

After clicking on the Create report button, Generated report files window

appears. It contains three types of files:

1. Prediction report - a PDF file containing the prediction information
related to the target.

2. Category report - a PDF file containing information for the
consistency of the final category (target plus used analogues)

3. Data matrix - a MS Excel file containing chemicals used for prediction
along with their data for selected parameters, profiles and endpoint
tree positions.

Data matrix

RAAF AEs are included in the second file. 3
All generated files should be provided
when submitting a prediction.

PDF file containing the prediction report
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Report
Generated report files

Prediction report Category report

QSAR Toolbox report for category

QSAR. Toolbox prediction for single chemical

The selected RAAF scenario is

- specified in the first page

(in accordance with RAAF scenario 6) (in accordance with RAAF scenario 6)

—

Date: 14 Apr 2020

Author(s): 1. Category definition

Contact details:
1.1. Category definition
Target information Catugary name manually sdible fiskd
Structural information Numerical identifiers Chemical names Not provided by the user
SMILES: cas#: 591-35-5 *3,5-dichlorophencl; Covered [tamget)eu dpoint(s) o <5 CHineos
" - Human k ic Toxicity: ion, With S5, Chinese hamster, in Vitro
Oclec{Cec(Cl)ct Other: EC Number: 2097149 dichlorophenol, 3,5 - ity 4 '
- lian CH I ion Test, in Vitro
sphenol, 3,5-dichlor
Structure 0-;3,5-dichloro-phen Category hypothesis manusily editabi fiskd
Cl al" Not provided by the user
3r5-dich 1.2. Categol bers
" 2. mem
3,5-Dichlorophencl y
Table of category members
=
Data matrix report o= [Name SHILES [Siruchre
Chemical #1 Chemical #2 Chemical #3 Chemical #4 Chemical #5 3,5-Dict D Oclec{d)ec({Cl)c1 C
H | ‘Substance identi
Structure
Prediction - : ‘ “ ' !
= ra n - Pentachlorephenol | Ocla{Q)c{Cl)c{d)c(Cl)c1Cl e
Predicted ct No effe
o ;. P CAS number 591-35-5 87-86-5 58-90-2 933755 95-95-4
specified; ideline specifisd {
; No guideline Chemical name 3,5-Dichlorophenal Pentachlorophenol chlorophenol, 2,346 2,3, Trichlorophenol 2,4,5-Trichlorophenol
Predicted value: Positive Other identifier
. . . SMILES Ocl 1 Ocl 1cl Ocl Ocl 1€l
Unitf ch 1 (Oasis) e )
- Parameters. unit
Data gap filling method: Read-across analysis Boiling point o [ 238 4 312 4 288 4 262 4 262 .
Summary, manualy editabl field R — e —. . N
olecular Weiet a
iy r r ’ 13 r c| Ocl | 1
Mot provided by the user Vapor Pressure (Antoine mm He 00126 6.52€-06 0000411 0.00278 0.0054 g o dec(Cl)c(d)e
"Water Solubility mel [ 204 r 3.08 d 178 r 108 r 14 2,34,6-
Profilers
Profiles used for " B
Parent and 3 metabolite(s); Parent and & metabolite(s); Parent and 5 metabolitefs); HE::ITC::::i::::::“:'ﬁ'::g:m Parent and & metabolite(s) s
Using of "Rat liver 9 metabolism Has all of the required categories: Has all of the requlred categories: Has all of the required categories: AN2, ANZ 5> Michael-type Has all of the requlred [Etegnr
. ANZ, AN2 >> Michael-type addition, AN2, ANZ>> Michael-type addition, |ANZ, AN2 >» Michasl-type addition, ! ANZ, AN2 >> Michael-type addt
simulator” Combined parent and . - . addition, quineid structures, AN2 .
- quinoid structures, AN2 >> Michael- quinoid structures, AN2 >> Michas quinoid structures, AN2 >> Michael- - N " quinoid structures, AN2 >> Micl
products requirements: Radical > type addition, quinoid structures >>  type addition, quinoid structures >> type addition, quinoid structures >> »» Michsel-type addition, quinaid type addition, quinoid structure
Radical mechanism via ROS formation | V" - Pe o pe -9 structures >> Quinones and 0 i
Q d a d Quinones and Quinones and Trihydroxybenze
(indirect] > Quinones and Trihydrorybenzenes, No alert
No alert found, Non-covalent No alert found, Non-covalent No alert found, Non-covalent No alert found, Non-covalen
Trihydroxybenzenes AND>Non-covalent | ° ° found, Non-covalent interaction, _ °
" interaction, Non-covalent interaction interaction, Non-covalent interaction  interaction, Non- " interaction, Non-covalent intera
interaction > DNA intercalation > Non-covalent interaction >> DNA
[ttt >> DNA intercalation, Non-covalent | >>DNA intercalation, Non-covalent
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Congratulations!

®* You have now been introduced to the RAAF scenario;
®* You have now been introduced to the Report basket.
®* You have now been introduced to the AEs related to Scenario 6.

* Note, proficiency comes with practice!
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